CHAPTER 1 



INTRODUCnON 



1. This report is a further contribution to the discussion of the question of 
track costs which, over the last few years, has attracted a great deal of interest 
both in Europe and North America among government administrations, trans- 
port operators, trade unionists, commercial interests, academic economists 
and others. A large effort is being made within the European Economic Com- 
munity to determine the right charging policy for the use of infrastructure (i.e. 
for the use of the track) so that the common transport policy which is being 
developed there shall be soundly based. In the United States, a very large pro- 
gramme of empirical work has been carried out.^ 

2. In the United Kingdom, interest has been stimulated through the publica- 
tion of various pieces of evidence submitted to the Geddes Committee on the 
Licensing of Road Hauliers in 1964. These included submissions from the 
Ministry of Transport, ^ the Transport Holding Company,^ the British Railways 
Board, ^ and others. The conclusions presented in them were by no means in 
agreement, either on fact or on principle. 

3. In this context, “track costs” has generally been taken to mean the total 
costs of providing, maintaining and policing the public highway system. But 
the calculation of the total costs of roads is only the first part of the exercise: 
the next step is to attribute these costs to different categories of road user. 
The answers cannot be precise, because assumptions have to be made both 
about the magnitude of some of the costs and about the attributions, but it is 
hoped that, by setting out the further data that are now available and explaining 
in some detail the methods used and the assumptions made, the Report will 
lead to a better understanding of the problems that track costs present. 

4- The Report deals not only with the costs of roads, but also analyses the 
revenue received by the Government from road users in the form of taxes. 
These taxes are not, of course, payments for the actual use of roads— they are 
part of the general taxation paid into the Exchequer and used, like other revenue, 
to meet the general cost of running the country. Nevertheless, it is of interest, 
in economic and financial terras, to compare the total revenue contributed 
by road users with the total costs of providing the roads and, in particular, to 
see whether the proportion of the total revenue contributed by any category of 
road user bears a close relationship to the proportion of the total cost that can 
be attributed to that category. The Report provides the basis for making these 
comparisons. 

5. As was indicated in the 1966 White Paper on Transport Policy, ^ the 
Ministry is engaged in a substantial programme of economic research with the 
general aim of providing a firmer economic basis for decisions on transport 
policy. The main part of the work on inter-urban transport is the construction 
of an Inter-Urban Transport Costs Model, designed to forecast flows of traffic 
on certain routes and the cost of transport by the different main modes of 
transport on a number of assumptions about the division of traffic between 
modes. In the course of constructing this model it has been necessary to carry 

1 See Annex 1 2 See Annex 2. 3 See Annex 3. See Annex 4. s Cmnd. 3057. 
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out research into the costs of road construction and maintenance and other 
costs of road provision. 

6 Some of the results of that research have been incorporated in this Report. 
But iust as the Ministry’s general economic research programme is a continuing 
one. so the work on track costs will be continued and the results further refined. 

7. This Report has several aims: 

(i) To present new information that has become available since the 
^ ^ earliCT submissions, and so to reduce disagreement on the facts about 
track costs 

(in To analyse the present revenue from road user taxation, in so far as 
it bears on the principles on which road charging pohcy should be 

founded. , j j 

(iii) To describe briefly the research that is still in hand on road and rail 
costs, including track costs. 

The Report has two additional aims, consideration of which cannot be exclu- 
sively economic nor the product of economic reasoning alone, since the pnnciples 
that are to govern the level of taxation and its incidence on particular vehicle 
groups are ultimately matters of policy : 

(ivl To discuss the economic principles which might, if no other considera- 
tions were involved, determine the method of charging for the use ot 
roads; and 

(v) To present the facts and reasoning which led to the proposal for the 
road haulage charge described in the White Paper on the Transport of 
Freight.' 

While it is the task of economic research to provide an important part of the 
basis on which policies can be formulated and to work out the economic impli- 
cations of adopting them, a report of this kind, involving as it does, queshons 
of principle, cannot derive simply from economic research. It is the result ot 
combining policy judgments with economic facts and reasoning. 



8. The structure of the Report is as follows: 

Chapters 2-6 deal with the overall relationship between road costs and 
revenues raised from road users. Chapter 2 determines which costs shall 
be regarded as road costs. Chapter 3 presents estimates of these costs for 
1965/66 where they are quantifiable, and projections of these costs, on differ- 
ent assumptions, for 1975. Chapter i sets out the tax revenues raised from 
road users in 1965/66 and forecasts road user revenues for 1975. Chapter 5 
considers various possible charging principles for roads. The first part of the 
chapter compares total road revenues with total road costs on three different 
bases; revenues are first compared with the costs road users might have to 
meet if roads were organised like a nationalised industry: then comparison 
is made between revenues and total public sector costs (i.e. track costs) 
and finally between revenues and total road costs i.e. including items, such 
as loss of amenity, felt by society at large. The second part of the chapter 
considers marginal theories or pricing, both short and long-run, which, 
though not currently practicable, offer, potentially, significant economic 
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benefits if applied to roads. Chapter 6 points out that the levels of road user 
revenues and road costs bear no necessary relationship to each other, 
above all because the level of revenue paid by road users is determined by 
general fiscal considerations, e.g. the need to finance central government 
and to regulate the level of demand in the economy. 

9. Chapters 7-9 deal with the relationship between road costs and revenues 
for various classes of road user. Chapter 1 discusses the benefit/cost approach 
to the determination of the shares of total cost each should bear. This, while 
offering considerable economic advantages, is not currently practicable. 
Chapter 8 therefore discusses the cost responsibility approach to the determina- 
tion of cost shares which is the best available approximation to the benefit/cost 
approach. Using this approach, total public sector costs are allocated to the 
various vehicle classes. Chapter 9 explains the arguments leading to the proposal 
to levy the road haulage charge. 

10. Chapter 10 refers briefly to the research work on road costs under way 
within the Ministry. 
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CHAPTER 2 



the costs of using and providing roads 

11. This chapter discusses which costs should, in principle, be regarded as 
road* costs. The following chapter will, where possible, provide estimates of 
these costs. 

12. For most economic activities, it would not be necessary to askthe question; 
what are the costs of producing the goods or services concerned? Both private 
and nationalised enterprises maintain accounts, readily available, which give 
more or less detailed information on the nature and amount of the costs they 
incur. They may not be entirely comprehensive — many industries for example 
inflict costs on others, which are not reckoned in their accounts — but they 
provide a starting point for any investigation of the costs involved. But in the 
case of roads, largely for historical reasons which are discussed in Chapter 6, 
not even these exist. For several reasons, this deficiency is not as surprising as 
it may at first appear. Roads are provided by numerous bodies and there is no 
unified corporate management responsible for all roads, both local and national. 
Nor is the provision of roads a business in the usual sense: the providing bodies 
are not in a position to compare outgoings with revenue earned as they do not 
levy cliarges. There is no need, therefore, for the basic management tool of a 
set of accounts. The various items of expenditure which this chapter of the 
Report argues should be regarded as road costs, have therefore been assembled 
from the very many sets of accounts to which they are pertinent; in some cases, 
where no useable figure exists, they have been estimated. 

13. Costs can be conveniently grouped into three categories: User, Public 
and Community. User costs are costs, such as petrol, oil and tyres, and the time 
involved in travelling, which directly fall on road users. Public costs consist 
mainly of road construction and maintenance expenditures, and fall upon central 
and local government. Community costs are those occasioned by road users 
which do not fall on the road user himself nor on government, but on other 
members of the community. 



Road Cost Categories^ 



User Costs 



Purchase of Vehicles 

Running costs of vehicles, 

(fl) expenditure on fuel, wages, 
repairs, etc. 

(6) v^ue of time spent travel- 
ling 

Vehicle excise duties 

Accidents, 

(a) insurance payment 

(b) subjective costs, (grief, 
pain) 

(Rates)^ 



TABLE 2:1 

Non-user Costs 



Public Costs 

Capital: new roads and 
major improvements 
Maintenance and minor im- 
provements 
Cleansing 
Lighting 
Policing 
Administration, 

(fi) regulation and policy 
{b) research 

(c) administration of ex- 
penditure 

Accidents (costs not covered 
by insurance payments) 



ib) 

Community Costs 
Amenity loss throu^ : 

(а) noise 

(б) fumes 

(c) other factors 
Accidents, 

{a) lost output 
(6) subjective costs 
(grief, pain) 



t See Notes on Tables (pps xx) for comments on the construction of this, and subsequent. 
Tables. 

2 See Annex 1 1 . 
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Table 2 ; 1 illustrates this classification by showing some of the more important 
c»st items in each group. Some costs, accident costs for example, fall into each 
category. A motorist causes and suilers an accident. Whatever his insurance, 
it is likely that he will be put at least to some expense as a result. The state will 
often have to meet costs imposed on the National Health Service or pay social 
security benefits. Finally, there may be others affected by the accident, pede- 
strians or relatives of the motorist, who also experience costs arising from it. 
By the definition used here, the first group are user costs, the second public 
costs and the third coimnunity costs. 

User Costs 

14. This Report is principally concerned with the road costs which fall on 
the state and the community at large. By their nature, user costs, which include 
such items as payments for vehicles and their running costs, are met by road 
users in the same way as consumers of other services pay directly for what they 
get. The question does not arise, therefore, as it does with the other two cate- 
gories, whether road users are meeting these costs. Consequently with the 
exception of one item which cannot be regarded as a direct payment for services 
received, user costs will be ignored for the rest of this Report and no estimates 
of their magnitude presented in the following Chapter.^ The exception is 
taxation. 

15. This is a cost to the road user, but it is different from other cost items 
because it does not represent the consumption of resources in the way, for ex- 
ample, that payments for vehicle and repairs do, but a transfer of incomes from 
one group, road users, to the state, and then subsequently to other groups of 
people whom the state wishes to benefit, or to purposes such as health and educa- 
tion, from which aU benefit, but which are not self-financing. From the stand- 
point of the economy as a whole, therefore, such payments are not costs. But, 
from another point of view, this taxation may be regarded as being in part at 
least the way in which the road-using public reimbiuses the state for the costs 
the latter incurs in relation to roads. To include these payments and public road 
expenditure in the same expenditure account would, on this view, involve double- 
counting. Thus, irrespective of whether taxation is viewed as merely a transfer 
payment or as a form of reimbursement for the costs of road use, it should be 
excluded from an assessment of road costs. 

16. But the amount raised by taxation may, precisely because it does not re- 
present the consumption of resources by road users, be usefuUy compared with 
the total of the other costs, public and community, which are not borne directly 
by road users, to see what the relation is between the total payments by road users 
and the total costs incurred on their behalf. Such a comparison will be made in 
Chapter 5. 

17. Finally, some explanation is needed of why congestion, which is widely 
held to be a social or community cost, is treated here as a user cost. When an 
additional road user enters a crowded street, his arrival has the effect of slowing 
down other vehicles and therefore of imposing costs on them in addition to 

1 For estiijiates of total user costs see Ministry of Transport Highway Statistics. H.M.S.O. 
(Annual). 
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costs of using the street that he himself incurs. By weU established ^ono^ 

ic usage a cost wMch is imposed on another party, and is not recouped from tl^ 

1C usage, a CO v , . ^ sense congestion costs 

Se" the creator But -ost of these 

costs (some faU on pedestrians) fah upon vehicle users, a.nd are therefore me 
hv them as a group forming, part of their time and operating costs, even if they 
are nomet by each user MviduaUy. For tMs reason a 

on the relation between toad users as a whole, on the one hand, and the state 
and the rest of the community, on the other, would ipore cong^tion costs 
Chapter 5 paras. 58-69, outlines a different approach, which, because it is 
coniSmed’with the relations between different classes of road user, does take 
congestion into account. 

^l*^*^A*firm’s costs are broadly defined by its outgoings. The problem of es- 
tablishing accountability within a firm is to relate cost, and of course 
items to the activities which occasioned them. This is the 
been used here in listing those costs falling upon central and local govemmeiit 
which can be related to the road system and which are in any sense substantia . 
Over most items shown in Table 2:1, there is no room for argument, capit^, 
maintenance cleansing and lifting would all obviously appear in my set of 
mad a“s. Some items, e^ poUcing, accidents not covered by insuran^ 
and that part of administrative expenditure which is not concerned dnectly with 
the management of the other expenditure items, but rather wift research, 
oolicy-makiug and regulation, are less strai^tforward. These, it could be argued, 
Le community overheads, i.e. costs of a type to be met by the nation as a whole 
and not by particular parts of it. 

19 Police costs raise this issue very clearly, since expenditures on the preser- 
vation of law and order, benefitting as they do the coramumty at large are of ^ 
very type which would lead to their classification as commumty overheads. But 
ToteTime spent on traffic duties is not in the mam spent preservmg law 
Ld order. Traffic duties are more like the duties earned out by man 
dement and inspectorates to see that the process of ^ 

factory keeps running smoothly, or by signalmen and traffic control staff on th 
rSs to see that traffic runs efficiently and safely, than ffie ordinary cnmmal 
and administrative duties of the poUce. Furthermore, the fact that 
out traffic duties at all is an historical accident— duties which came to th™^be- 
cause there was no-one else to carry them out with the necess^ auffion^^ 
For these reasons, this Report wiU treat pohee expendnure on traffic duties as a 
cost of providing road faciUties rather than a commumty overhead. 

20. Second, there are those accident costs which fall on the state, only part <rf 
which is met by special charges levied by the national health service upon road 
users involved in accidents, or their insurance compames, the remainder being 
met indirectly through from tax and health msurance payments. These costs 
would not arise if the roads were not used by vehicles, and can ffierefore reas- 
onably be regarded as the responsibihty of the coUectmty of road users. 

21. Third, administration. Administrative costs incurred in the control a^ 
management of the other expenditure items already classified as road costs, 

1 Such a cost is sometimes called an external cost; see Annex 12. 
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such as road construction, maintenance and cleansing, are clearly just as much 
road costs as the items themselves. They are directly comparable to the overhead 
expenditure of any firm or industry. Research expenditures too are normally 
covered by the industry concerned. The exceptions occur where the industry is 
jiot financially strong enough to support the level of research required or where 
interests of national security come into play. Neither of these considerations 
applies to roads. The costs of policy-making and regulation may also be treated 
as a road cost on the ground that it is just as reasonable to make users pay if 
an industry is expensive to control as it is if it is expensive to manage. 

22. Finally, a comment on capital expenditure. There is no question of this 
not being a relevant cost; the problem is entirely one of determining how a capi- 
tal cost should be assessed for a particular time period. As accounts on a commer- 
cial basis have not been prepared for roads over the years no conventions have 
come to be accepted for presenting to current users the fact that they are en- 
joying benefits from a stream of past expenditure going back hundreds, if not 
thousands, of years. There are many possible ways of achieving this, all of them 
open to some objection on grounds of principle or difficulty of practical realisa- 
tion through lack of data, and none of them therefore entirely satisfactory. 
In any case, it may be argued that this lack of accounts is an advantage as it 
allows a more forward looking method of treating capital to be employed, one 
which ignores past expenditures, and concentrates solely on current and future 
capital costs.' 

23. For the purposes of this Report and following the lines of the Ministry of 
Transport submission to the Geddes Committee, two approaches will be adopted, 
a Current Expenditure and a Public Enterprise approach. The first of these is 
straight-forward; it simply involves taking the total capital costs incurred in a 
given year and attributing it to that year. The second is more complex and, by 
fts nature, hypothetical. It involves attempting to reconstruct what might be 
the capital charge for roads if they had in fact been organised like a nationalised 
industry with its own set of accounts prepared on a normal commercial basis. 
The nationalised industries do not themselves present a uniform picture; 
consequently only one of them, the electricity supply industry, has been selected 
for the development of the analogy, since its economie circumstances most closely 
resemble those of roads; it is rapidly expanding, prosperous and a major investor 
of capital. It is not claimed that this is the only way, or necessarily, the best way, 
that a capital charge could be estimated, merely that, if roads were to be or- 
ganised Uke other major state enterprises, this is the sort of treatment of capital 
that might, on currently available precedents, be adopted. 

Commiiiiity Costs 

24. Most of the readily measurable costs arising out of vehicle use can be 
categorised as either user or pubhc costs. However, there are other costs caused 
by vehicles: their effect on amenity through the noise and fumes they create, 
which is felt mostly by people who are not, at the time at least, vehicle users— by- 
standers, pedestrians, the occupiers of houses and workers at jobs situated 
close to roads. Most of these will, of course, at other tiroes themselves be dnvers 



1 See Annex 10. 
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or passengers but one cannot assume that the damage a man inflicts in om capa- 
city cancels out the damage he receives in another. Those who wiU suffer for 
example from heavy vehicles driving through a residential street are unhkely 
themselves to consider this when buying the goods these vehicles are carrying. 
They may be quite willing to pay through higher prices for their goods for re- 
lief from noise and fumes, but there is no opportunity for such a preference to 
be expressed. Moreover, even if it can be assumed that on average road users 
suffer as much of these costs as they impose, there is a strong case for attributing 
costs if possible, to those responsible. People are not often deterred from in- 
flicting costs on others simply by the thought that others will inflict similar 
damage on them at other times and in other places. 



25. The treatment of these community costs, however, presents formidable 
difficulties for four reasons. First, there are no generally accepted methods of 
estimating these costs. Some relevant data are presented in Annex 12 and esti- 
mates are available for a part of community accident costs. But for aU the re- 
maining items listed in Table 2 :1, it is apparent that any estimate must be sub- 
ject to a considerable margin of error. 



26. Second, even if estimates could be prepared, they would only represent 
the costs road users impose, given the existing regulations (for example, on 
maximum noise levels) and the existing absence of any charges for these costs. 
If the full costs were known, and if road users were required to pay them, it is 
likely that, in many cases, rather than pay, users would prefer to fit devices to 
control, for example, noise or fumes, or to make fewer or different journeys, 
thus reducing the total of these costs. The more exact the relation between 
charges and costs, the more hkely it is that road users would attempt to reduce 
the level of the costs they impose. 



27. Third, as a corollary of the previous point, it would make little sense to 
attribute these costs to particular categories of vehicle, unless methods were 
available which were capable of bringing these costs home to those that caused 
them and of allowing for their attempts to reduce them. This is not the case at 
present. New methods of road pricing may make it possible though they are 
unlikely to be able to cope with all the effects that road use has on amenity. 
In the absence of suffideutly refined pricing methods, regulations may be used 
as a substitute, though not a perfect one, since they are neither costless to en- 
force nor as flexible as could be desired.^ 

28. Fourth, it may be neither economically sensible nor equitable to attribute 
some of these costs to road users and impose charges or regulations accordingly, 
if the same is not done in those cases where costs are imposed on road users by 
others (e.g. delays caused by pedestrians) or where others contribute to the total 
costs involved (e.g. air pollution). In brief, while it is clear that road users im- 
pose community costs, it is not apparent at the present time, how, and how much 
they should pay for them. 



Conctnsion 

29. This chapter has distinguished three categories of road cost; User, Public 
and Community. The first of these gave rise to little comment. User costs are. 



1 See Annex 6. 
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by definition, met directly by users. Taxation paid by road users, because 
it does not represent the consumption of resources, may be set against the 
non-user road costs to see how total road user payments compare with the 
total costs incurred in road provision and use. 

30. The second category, public costs, presented more difficulty, since it 
was not obvious exactly which public costs should be attributed to road users 
nor how capital expenditure, though clearly a road cost, should be attributed to 
vehicle users in any given year. It was argued that police costs, accident costs not 
covered by insurance, and all administration costs should be attributed to road 
users and not regarded as community overheads. Other items, such as capital, 
maintenance and cleansing are all clearly road costs. For capital, two approach- 
es were suggested, the first to charge capital to the users in the year it is spent, 
and the second to estimate a capital charge on the basis of an analogy with 
another nationalised industry, electricity supply. 

31. The third category, community costs, was by far the most cornplex of 
the three, presenting severe problems of evaluation. Unless more sophisticated 
methods of charging were used than are currently available, then regulations 
may, in any case, be a better means of dealing with them, than the imposition of 
charges. 

32. Having determined what costs should be regarded as road costs, the next 
step is to present estimates, where possible, of their magnitude. This is done in 
the following chapter. 
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CHAPTER 3 



ESTIMATES OF ROAD COSTS 1965/66 AND 1975 

33. This chapter presents estimates of public and community costs for 
1965/66 and 1975. No estimates are given for user costs since, as explained in 
Chapter 2, they are not directly relevant to the relation between road users and 
the rest of the community. 

Public Costs 1965/66 

34. Tables 3 : 1 and 3 :2 show the level of the pubHc costs of road provision 
in 1965/66 calculated on two different bases. The tables are identical, apart from 
the first item, capital. 

TABLE 3:1 



Public Road Costs 1965/66: Current 
Expenditure Basis 

1. Capital: New Roads and Major Improvements 

2. Minor Improvements 

3. Maintenance 

4. Cleansing 

5. Lifting 

6. Policing 

7. Administration 

8. Accidents' 



£m. 

179 

36 

96 

23 

9 

52 

40 

15 

450 



Table 3 ■ 1 makes no distinction between capital and other types of expenditure 
and for 'this reason differs from normal statements of accounts which draw a 
distinction between the two. However, in the case of roads, the usual reason why 
this distinction is made— to overcome the lumpmess of capital expenditure and 
allow it to be spread out over a number of years — does not apply, since capital 
expenditure does not fluctuate widely from year to year. Further there are 
positive reasons for adopting this treatment of capital where it is feasible; m 
particular it avoids all the problems concerned with the treatment of deprecia- 
tion and asset valuation and concentrates only on commitment of current 
resources.^ 



Public Road Costs 1965/66: Public 
Enterprise Basis 



1. Capital charges ... 

2. Maintenance 

3. Cleansing 

4. Lighting 

5. Policing 

6. Administration ... 

7. Accidents' 



£m. 

390 

96 

23 

9 

52 

40 

15 

625 



1 The difference between the £15m. given here as the cost of the 

They are, therefore, a user cost. 

2 See Annex 10 for further discussion. 
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Table 4 :2 illustrates the alternative approach to the treatment of capital referred 
to in Chapter 2. A figure for capital charges^ replaces expenditure on new roads 
and major and minor improvements. The roads have not been organised like 
a public enterprise so that the reconstruction of a capital charge must inevitably 
be hypothetical and no single figure can claim unique authority.^ The figure 
shown here, then, can only claim to be illustrative. 



35. All items apart from capital charges are common to both tables. Most 
of the figures, those for new construction, major improvements, mairitenance 
and minor improvements and cleansing, are similar to those published in 
Highway Statistics. A detailed account of their derivation is given in the Notes 
on Tables at the end of this Report, but some salient points can be picked out 
here. Administration comprises central government expenditure on research, 
regulation and policy making as well as local and central administrative expen- 
ditures, associated with the provision of road track. The estimates of police 
costs differ from those used previously by the Ministry as data have recently 
become available which allow a more informed estimate than hitherto possible. 
As a result, a rather lower share of total police costs have been allocated to 
road users. As before, lighting expenditure is only intended to cover trunk and 
some other major roads. Finally, the cost of accidents not covered by insurance 
has been estimated on the basis of research carried out within the Ministry. 
A note on the estimation of accident costs is contained in Annex 12. 



Community Costs 1965/66 

36. Community costs present severe problems of evaluation and it is only 
for accident costs that the Ministry feels it can advance a fi^re with confidence. 
The principle community economic cost arising from accidents is the loss of 
output (and consequently of personal and corporate savings) arising out of 
fatal and serious personal injury accidents. These losses are felt by the com- 
munity at large, on the assumption that such savings would have been invested 
profitably to the benefit of the economy as a whole. They have been estimted at 
£30m for 1965/66. On one possible basis of assessment, the community sub- 
jective costs (i.e, the grief and pain suffered by non-vehicular road users) may 
be put at between £30m. and £40m. Some more tentative estimates of other 
community costs are given in Chapter 5, paragraphs 50-51. 



Public Costs 1975 

37 There are many difficulties involved in forecasting public expenditure 
even as far as ten years ahead. Up to 1970, estimates of expenditure levels on the 
main items can be fairly precise. After that date, prediction is more difficult, 
since much less is known about the likely performance of the economy and the 
level of other claims on national resources. Two sets of expenditure figures, 
a high and a low, have therefore been prepared for this Report for each of the 
two methods of treating capital outEned above. 



1 See Annex 13. 

2 Annex 10 discusses the difficulties involved. 

3 See Annex 12. 
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TABLE 3;3 



PnbUc Road Costs 1975: Current Expenditure Basis 



1. Capital: New Roads and Major Improvements 

2. Minor Improvements 

3. Maintenance 

4. Cleansing 

5. Lifting 

6. Policing 

7. Administration 

8. Accidents 

Total 



High 


Low 


740 


425 


60 


47 


157 


126 


38 


30 


15 


12 


85 


68 


65 


53 


22 


18 


1,182 


779 



TABLE 3:4 

PubUc Road Costs 1975: PnbUc Enterprise Basis 

High Low 

1. Capital Charges ... 

2. Maintenance 

3. Cleansing 

4. Lighting 

5. Policing 

6. Administration ... 

7. Accidents 

Total 1.312 1.022 



157 


126 


38 


30 


15 


12 


85 


68 


65 


53 


22 


18 



The high and low cost levels are not intended as forecasts but as limits within 
which the true figure will probably lie. They have been obtained by applying 
two sets of assumptions to current expenditure levels; the high figure assumes 
that total expenditure wiU increase rather faster than traffic, the low figure 
that it will increase rather slower. 

Community Costs 

38. No estimates are presented here. Even though it would be possible to 
estimate a figure for community accident costs on the basis of current trends, 
there is little point in doing so, as it is hoped that the measures taken to improve 
road safety will significantly alter these. 
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CHAPTER 4 



ROAD REVENUES 1965/66 AND 1975 

39. Road users currently contribute to Government revenues in three 
principal ways: through payments of purchase tax, fuel tax and vehicle excise 
duties. The Transport BiU, now before Parliament, proposes, in addition to 
these, a road haulage charge on heavy goods vehicles. 

40 Road users also pay a number of fees-for example, for driving tests and 
the issue of driving licences— which, for convenience, have been regarded m 
this Report as direct offsets to the services they receive. 

41 The fuel and purchase taxes and vehicle excise duties fall on road users 
in different ways. Purchase tax is now levied only on cMS and 

It represents a once and for all payment, made at the start of a vehcle s Iff _ 
Thus it in no way affects the extent to which vehicles make use of the roads 
and therefore ca Jot be regarded as part of any charing 
is on the number of cars and motor-cycles bought, rather than the number 
in use, and is, therefore, of importance mainly J f ^ 

economy. For this reason, while it has been included m Table 4.1, it has not 
been taken into account in subsequent calculations. 

42. Fuel tax and vehicle excise duties are paid by all vehicles 
ways. The fuel tax is paid by all vehicles at the same rate per 

theL is a special rebate on certain types of passenger bus * 

incidence of the tax depends on the amount of fuel consumed, ^e vehi 
exdsrjties on the other hand are levied at different rates according to the 
ctoacSJ of to vehicle. Cars pay much less than heavy commercial 
vehicles and there is considerable differentiation among the latter, a^rding to 
their unladen weights. Buses, however, pay on the basis of the number °f 
toy provide and some categories of vehicle enjoy reduced rates because of to 
IpfcirJndi Jns under w toh toy operate or because of the nature of the 

industry toy serve. 

43. Table 4:1 shows 

brought in approximately an additional £30m. 



TABLE 4:1 

Revenae Raked from Road Users 1965/66 



Fuel Tax . . 

Vehicle Excise Duties 

Total excluding Purchase Tax 


£m. 

679 

247 


£m. 

.. 926 

.. 144 


Purchase Tax 







Total including Purchase Tax 




.. 1,070 
30 


Road Haulage Charge (notional) 






Grand Total 




.. 1,100 
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44 Table 4 '2 presents estimates of receipts from fuel and purchase tax, 
vehicle excise duties and the road haulaf chap for 1975. Thp have been 
made by applying rates applicable m 1965/66 to estimates of the number of 
vehicles and their use in 1975. In recent years there has been no dectoe m 
veUcle usage (i e. the number of miles run by each vehicle), even though road 
space has been increasing less fast than vehicle numbers. Consepently, these 
estimates have taken no account of the possible levels of road expenditure 
between now and 1975. 



TABLE 4:2 



Revenue raised from Road Users: Estimates for 1975 





£m. 


£m. 


Fuel Tax 

Vehicle Excise Duties 

Road Haulage Charge 


1,148 

419 

37 




Total excluding Purchase Tax 

Purchase Tax 




.. 1,604 
.. 291 


Total including Purchase Tax 




.. 1,895 
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CHAPTER 5 



the RELATIONSHEP between total costs and REVENUES: 
COMMERCIAL AND ECONOMIC APPROACHES 

45, Separate revenue and cost figures have been presented in Chapters 3 
and 4. What, if any, should be the relationship between them? 

46. This chapter will consider a number of approaches to this question; 
in doing so, it wiU leave on one side the general revenue and regulatory functions 
of the taxes paid by road users. These will be returned to in the following chapter, 
and the relevant qualifications added to the argument of this. In this chapter, 
road user taxation will be regarded as a system of charging for roads producing 
revenue or income which may be set against the costs incurred for road users, 
in whatever is considered the appropriate way. Four possible charging pnnapies 
will be examined. 

(a) The public income and expenditure account basis. 

(b) The public and community income and expenditure account basis. 

(c) Short run marginal cost pricing. 

{d) Long run marginal cost pricing. 



(fl) The Public Income and Expenditure Account Basis 

47 This charging principle is a very straightforward one; all that is required 
is that the revenue paid should cover the public costs incurred m aiy pven year^ 
The only complication, the appropnate treatment of capital has _^eady been 
discussed in Chapter 2 where two alternatives were suggested. The hrst tne 
current expenditure approach, looks only at the total expenditures 

local and central government for road users in a given year, the s^ond, the 
nublic enterprise approach, illustrates what level of charges users might have to 
par^rroads organised like a nationaUsed industry. The cost figures appro- 
priate to each alternative were given in Tables 3 : 1 and 3 :2 respectively. 

48 The difference in the cost levels shown in these two tables does not in 
practice present much difficulty. A comparison of costs and revenues on eithe 
basis shows a clear surplus, though not of course of the same 

of Tables 3:1 and 4:1 (current expenditure basis) shows a surplus of^7bm. 
in 1965/66 (£620m. if purchase tax is included), while a companson of Tabl 
3 -2 and 4 -1 (pubUc enterprise basis) shows a surplus of £301m. (£^5m. if pur- 
chLe mis included). Comparison of the Tables for 1975 show similarly large 

surpluses. 

(b) The Public and Conmmiiity Income and Expenditure Account Basis 

49 A comparison of public costs and road user revenues shows an impres- 
sively large revenue surplus, but there are strong grorads for argumg ffiat for 
roads this is not the right basis of comparison. Table 2:1 hsts some additional 
costs ^ateg^ cLmunity costs: loss of amenity due to vehicle no.se, 
fumes and^other factors and accident costs. There can be few econonuc activities 
if ray which impose no community costs under these heads, but in “se of 
roads ’such costs ate likely to be much more important than m other mdustnes 
Ro“Zid in aU pLts of urban rad rural areas-residential, commercial 
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50 But as the discussion of community costs in Chapter 2 has already made 

clear there ate formidable difficulties of practice which prevent the construction 
oK a combined account at the present time. In the previous -chapter est - 
mates were presented of community economic and subjective acadent costs, 
£30m and £30-40m. respectively, which, provided that the basis of assessment 
^ aSepted c^be regarded as fairly firm. But in addition to accident costs, 
herrme the costs of noise, fumes and other aspects of amemty impairment, 
such as the visual intrusion of parked vehicles, for which it is not possible to 
advance figures with this degree of confidence. 

51 An estimate is available of the total costs of air polhition in this country, 
about £350m. in 1965/66, though only a fraction of this is 

However if only one quarter of this sum were the responsibihty of road users, 
^d them is soL evidence to suggest that this may be a not mappropriate 
figure, the costs due to road use would he between £80m. and £90m. 

52 No such global estimate exists for the other categories of community 
cost.' Considerable work has been done on the measurement of noi^ and m 
estimating some of its effects. There is some information, for example on the 
extent of severe traffic noise in urban areas and consequratly it is possible to 
e^ate the numbers of people at home or at work who =nfFer from^ 
levels. Such information in itself does not lead to a mei^ure of the costs evolved 
but consideration of the costs of protecting this number of people 

noise, suggests these costs may be considerable: on one possible basis °f assess 
ment they may be put at between £35m. and £40m. On other community costs 
much less is known. 

53 There are yet further difficulties in drawing up the coinbined public 

and community cost account. The first of these has already been referred 
to in Chapter 2, para. 26. Even if it could be shown that the sum of commumty 
costs exc^ded total revenue, it would not follow that the account should be 
considered to be in deficit, since if road users were charged these Parti- 

cularly if this were done in a way that related charges closely to the costs 
imposed in each individual case, then they would take steps to reduce them, and 
in doing so, possibly bring the account in balance. 

54 The second difficulty arises if the costs were shown to be lower than the 
revenues. It again would not follow that the surplus should be considered to 
be the full extent of the difference and charges consequently reduced. For the 
extra journeys that the reduction would stimulate, would, in their turn, occasion 
additional community costs. 

55 Third it may be argued that if community costs are to be brought into 
the reckoning so also ought community benefits, i.e the beimfits that accrue 
from the existence or provision of roads, to non-road users. This argument is 
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correct, but the bulk of what are often called the community benefits of roads 
arise directly through road use and in any case are taken into account to 
likely demand for a new road is estimated; for example, many of ™ lienehts 
that industry may enjoy from the provision of a new are denved from toe 
quicker journeys that it allows. These improved communications may lead to 
a faster rate of economic growth in the region affected, leading to 
for its inhabitants. These benefits are only obtained through road use, 
as they do in the time and operating cost savings that the road 
allowsT In this instance, it would be logically incorrect to postulate a comto"™ ^ 
benefit which is more than the sum of the benefits to individual road users. 

56 Entirely different are cases where the construction of a new road provi^ 
benefits to non-road users in ways which do not involve the use of the road as a 
track for vehicles; for example, the creation "ghts of way or the pro^^ 
employment to unemployed workers in a recession. In 

should be taken into account, but. in practice, commumty benefits of these 
kinds are unlikely to be of general importance m Bntish conditions or are lik y 
to be ““sLilar community costs. It is difficult to identify 
benefit created by roads, which are not gained through road use, while it i 
clear that the effects of vehicles are scarcely, if ever, positively beneficial to the 
environment. 

57 In conclusion, while there are strong grounds for arguing *at the 

combinedpublicandcommunityaccountistherightbasisofcomparisonbet^^^^^ 

road user costs and revenues, the difficulties of reahsation are PJ“‘ 

the construction of one at the present time. However, recognition of to 
otoentlal importance of the additional community costs 
public account, implies that no cleat view can be taken of whether or not pu 
Ld community costs combined exceed revenue or the reverse. 

Marginal Theories of Charging . , , n- , 

5S The next two principles to be considered ate entirely Merent 

from^he prevffiurtwm ^ not concerned with the overall balance between 
revenues and costs which is of financial rather than economic importance, but 
wTto ^rof prires to allocate resources efficiently between one use ^d 
another The ruk usually advocated to achieve efficient allocation is that the 
See Surged sSuS be equal to the marginal costs of producing toe goo^ or 
Lrvices concerned As the following paragraphs make clear, there are. m 
principle considerable advantages to be gained from applying such a rule 
roads\s principal drawback is the lack of a toeS^^^^ 

Until mecLnisms of the required flexibihty are '^^SSfeatTfn tS“ 

f;stoS coSs aS th« efficiency in makin g for a better use of roads. 



1 See Annex 3. 

2 S« Annex 9, 

3 Cmnd. 3057. 
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before it is possible to decide their overall feasibiUty. Because this has not yet 
been demo« the discussion of marginal theories of charging wfcch 
follows Tteigned only to indicate in broad terms their economic justification 
and to outline briefly how they might be applied. 



(c) Short-run Marginal Cost Pricing 
(1) The principle 

59. Once the decision to provide a certain volume of output is made and 
capital invested, the only resources affected by the decision to produce a unit 
of output, say a vehicle mile, are those which vary directly with the level of 
output Other costs are either irretrievably sunk in fixed capital or are com- 
mitted in such a way that the resources cannot be released quickly for other 



uses. 

60 The short run marginal cost (S.R.M.C.) pricing rule suggests that such 
costs should not be reflected in the charges made to consumers, smce the 
allocation of these resources cannot be altered. Only those costs which are 
immediately responsive to changes in the level of output should appear in the 
charge. If charges do not so reflect costs (if, for instance, they are made to 
reflect the fact that on a particular road a large amount of capital expenditure 
has been made in the past), then users may be led to choose a service or product 
which is more expensive in terms of current resources used; or, in the extreme 
case, if the charge is too high, they may not consume it at all, even though 
they may be prepared to pay for the actual resources used up. (This is the lo^c 
of a much better known business and economic proposition: that if a misteke 
has been made and over-investment in capital equipment has occurred, there 
is no point in trying to set a price to cover all costs including capital costs. 
That policy will drive away custom and reduce profits by more than 
a policy which attempts to maximise net revenue as long as revenue exceeds 
the marginal or variable costs of production.) 

61. This theory of charging appears particularly suitable for roads for two 
reasons. First, the gap is very large for most roads between total and marginal 
costs. For example, a motorway may cost £50,000 a mile in terms of an annual 
capital charge, but the running costs, including policing, which may be taken 
as a fair approximation to marginal costs, may be as little as £3,000 a mile 
per annum. Once such a road is built an additional user imposes very little 
extra public cost; furthermore the bulk of road capital expenditure is (m 
carriageways, embankments, drainage works etc., so that, once committed, 
resources cannot be switched to other uses even in the long run. If the proportion 
of capital and other long run costs is high, then the difference between prices 
based on total and short run marginal costs will be considerable, and conse- 
quently the potential for greater efficiency by introducing a short run marginal 
cost policy is in principle correspondingly great. 

62. Second, the gap in time between investment in a road and its replacement 
or expansion is usually very long by ordinary industrial standards. Only on the 
routes of fastest traffic growth will the gap be less than 15 to 20 years. It is 
much longer than that on most roads. Thus it is only infrequently that central 
or local government has to consider whether rising traffic on any particular 
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road is going to necessitate long run capital expenditure rather than the relatively 
small short run marginal cost of maintaining a road. It follows that because 
total costs are large relative to short run costs and incurred infrequently, there 
are long periods when the chief problem from the point of view of obtaining 
an efficient use of resources is getting the best use of existing resources, that is, 
pursuing a short-run marginal cost policy. 



Application of Short-rim Marginal Cost Pricing: 

(2) Application of the principle 

63. If it is accepted that the application of this rule would, in principle 
lead to the economically most efficient use of the road system, how w^d it 
work out if applied to roads? The purpose is to enable users to make efficient 
choices by presenting them, when they are faced with alternatives, with charges 
that reflect the public and community costs of those alternatives. Table 5:1 
shows there is a wide range of variation in the public costs of providing roads 
of different types. 



TABLE 5:1 

Maintenance costs by type of road 



Trunk Roads 
Classified Roads 
I 
II 

m 



Cost per mile 
of road 
£ 



883 

670 

394 



Cost per 
vehicle miles 
pence 
60 

100 

117 

316 



This remains true when the costs pet road mile are converted into rn“e 
meaningful statistic of pence per thousand vefficle miles by averaging 
cost over the number of vehicles using each type of toad, 
thev travel on that type. But even these figures do not reflect the full range of 
Son since they'are averages over road types. 

from one part of the road network to another, it is possible to argue for a sy«em 
of road clmrging which, by reflecting them, would encourage users to travel 
lere cUts were lowland vice versa. This woiffd, for insm^ 

lead to lower average charges per vehicle imle on motoways ^ 

Class III roads, not because of the relatively infrequent use of them that has 
been allowed for in Table 5:1, but because the wear and tear effect of any 
given vehicle tends to be greater on the less trafficked roads. 

64 The benefits of such a system have not been estimated Th^y not 
be large for although the proportionate variation m margmal costs from one 
road large, the ab^lute figures are not S-at h^ce the pro^^^^^^^ 

of users diverted to low marginal cost roads would possibly be low. At the same 
ttee Tse™arrinal public costs as the basis of charging suffers from an 
l:^;rnt°dSntag^: if marginal public “Sts - beta 
costs as is almost invariably the case on the road system, then total costs mu 
not be covered. To illustrate: on certain broad 

costs are represented by the cost items shown in Table 5 .2 which are i25Km. 
less than the cost items shown in Table 4:1. 
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TABLE 5:2 



Marginal Public Costs 1965/66 



Maintenance ... 








£m. 

96 

23 

8 

50 

15 


Cleansing 








Lighting 








Policing 








Accidents 
















192 



On the other hand, if this were to be judged the cowect pricing rule, tte 
surplus of 1965/6 revenue over short run marginal pubhc costs is £734m. but 
this surplus in itself is of no importance in the context of this rule, which is 
justifiable only in terms of the difference it makes to the pattern of road use, 
which, as indicated above, is unlikely to be considerable. 



65 This rule could have much more important consequences, however, if, 
instead of merely reflecting differences in marginal public costs, variahons in 
congestion costs were also included. The economic case for doing this was 
made in the Report of the Smeed Committee on Road Pricing,' and it was 
indicated there that the economic benefits of making charges reflect congestion 
costs might be very high, particularly in urban areas, where congestion costs, 
which are all by nature short run, are much greater than pubhc costs. While 
the S.R.M.C. rule might also be applied to rural roads because congestion levels 
are much lower, its effect would be far less important, even negligible. 



66. The inclusion of congestion costs in charges represents an approach 
to churgin g policy quite different to any so far considered. Up to this point 
the revenue-cost relationships reviewed have heen between road users and 
non-road users, either the state or the community as a whole. But congestion 
costs as was pointed out in para. 17 of Chapter 2, are already borne by road 
users as a group. The purpose, therefore, of reflecting congestion as weU as 
other costs in charges, is to bring about the correct revenue-cost relationship 
between each user and other users, as well as between users and non-users. 



67. If congestion costs were included in charges, it is not clear how revenues 
would compare with total public costs. It is perfectly possible, because of the 
large amount of congestion in urban areas,^ that receipts would coyer these 
costs: they might even exceed the amount of revenue raised now. But it cannot 
be inferred from this that road users would be worse off, because they would 
at the same time be gaining through the reduction in congestion costs (which 
fall on them) that this system of pricing should lead to. By discouraging road 
use on congested roads and encouraging it where there is plenty of capacity, 
it would lead to a pattern of utilisation of the road network that was better 
from the point of view of users. Journeys would be quicker and cheaper in 
terms of operating costs, and it would be these benefits that would provide the 
justification of this system of pricing, not the level of revenue it produced. 

68. But, as explained above, it is not feasible at present to set charges accord- 
ing to S.R.M.C. whether this includes congestion or not. The available charging 

1 Ministry of Transport, Road Pricing: the economic and technical possibilities (Smeed 
Report H.M.S.O. 1964. 

2 See Annex 8. 
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and taxing mechanisms, fuel tax, excise duties, tolls, are insufficiently flexible, t 
While they are fairly efficient at reflecting the average costs of providing for 
each vehicle type, they are of httle use in reflecting costs from one part of the 
road network to another and at different times of day, a facility which S.R.M.C. 
pricing requires, since short run costs, congestion in particular, are highly 
variable in space and time. 

69. The work being done by the Road Research Laboratory referred to in 
para. 57 is aimed at discovering whether or not charging devices that offer the 
required flexibihty are feasible.^ Only if one or more such devices were found 
to be practicable and are in fact introduced, would it be possible to effect a 
thorough S.R.M.C. pricing policy. If they are not, other methods of pricing, 
much cruder, but useful nonetheless, may be used.3 It is improbable, however, 
that any of these could be used on their own to establish a revenue-cost rela- 
tionship for roads as a whole. Their uses if any would probably be as an adjunct 
to one of the other revenue-cost relationships discussed in this Report. 



(d) tong Run Marginal Cost Pricing 

70. In situations where it has not proved possible to apply S.R.M.C. pricing, 
some economists have turned to long run marginal cost (L.R.M.C.) P™ing. 
Long run marginal cost is defined to include all costs associated with the 
production of an extra unit of output, capital as well as nmning costs. Conse- 
quently, and this is the main justification for this charging principle, existing 
users pay the costs that actually will have to be incurred to replace the facilities 
they are using and additional users pay what it costs to provide for them. 
Thus charges calculated on this basis do not relate, as they do in commercial 
enterprises, to costs that have been incurred in the ppt, but to the costs that 
would have to be incurred to produce an additional unit of output on an entirely 
new facility. Thus, if on average total costs of provision are faffing, charges will 
fail to cover past costs, while, if they are rising, they will more than do so. 



7 1 In the case of roads, there are peculiar difficulties involved in detaining 
what long run marginal costs are. Unlike electricity supply, where the theory of 
L R M C pricing is most thoroughly developed-*, demand in one place cannot be 
met’by facilties located in another. Further, capital invested m road has vir- 
tually an infinite physical Ufe, so that in practice it is not necessary to replace 
capital, only to add to it or modify it to meet additional demands. For these 
two reasons, the concept of L.R.M.C. cannot, in terms of its stnct defimtion, 
be applied to roads. 

72 These difficulties with capital can, however, be overcome by charging for 
capital expenditure as though it were a current item i.e. m the year 

This apprLmation retains the main merit of tffis chargng 
only at actual commitment of resources and disregarding past expenditees 
A/other costs can be treated similarly, since there is no reason to «P“‘ 
large changes in their level per vehicle mile in future yems. In P’;“‘‘“’ 

L R M C pricing is equivalent to the current expenditure version of the Puhhc 



1 See Annex 1 6. 

3 Sm Minf^ of Transport, Better Use of Town Roa^, H.M.^0. 19^. 

4 is J rKn! MaiW Cost Pricing in Practice, Prentice-HaU 1964. 

5 See Annex 17. 
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Income and Expenditure Account Basis discussed above. In pnnciple 
may be defined to include community costs as well, but estimates of the future 
levels of these costs are even more difficult than estimates of their present level, 
which as the discussion above showed, are currently impossible. In practice, 
therefore, it cannot be determined how the revenue produced by charges set on 
this basis would compare with current community cost levels. 

73. Besides this difficulty of practical application, L.M.R.C. suffers from two 
important weaknesses as a charging principle for roads. First, the charging 
mechanisms are not available to enforce this policy any more than they are for 
S.R.M.C. pricing. It can only be applied to roads as a whole. Consequently, 
L.R.M.C. charging could only represent the costs of providing for particular 
users or user classes, insofar as they made use of the roads in an average way-and 
did not confine themselves either to roads needing improvement or to roads 
with spare capacity. Second, even if they were, it would not be feasible to dis- 
tinguish between small parts of the network for charging purposes. Although it 
might be possible to draw a distinction between L.R.M.C. in urban and in rural 
areas, the rural network would have to be treated as a whole, since if charges 
were set higher on one part because a great deal of expenditure was being in- 
curred on it, road users would divert where possible to other parts. Such diver- 
sion would not necessarily be welcome as it is generally desirable that improved 
roads should be used in preference to unimproved, because they are usually 
uncongested and are less expensive to maintain per vehicle mile run on them. 

74. To sum up, although L.R.M.C. pricing is not so easy to apply to roads as 
it is to some other economic activities, it nevertheless retains significant economic 
advantages over other ways of charging capital costs to road users. For this 
reason, and because L.R.M.C. for roads as awhole is adequately approximated 
by charging all expenditure to users as it occurs, the current expenditure basis 
will be employed in the cost allocations presented in Chapter 8. 
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CHAPTER 6 



the relationship between costs and REVENUES: FISCAL 
CONSIDERATIONS 

75. The previous chapter reviewed a number of possible relationships between 
road costs and revenues. None of these represents the present situation since no 
necessary connection exists between the level of road costs, public or community, 
and the level of taxes paid by road users. Why this is so, can best be shown in 
terms of the historical development of the road system. 

76. Apart from the early turnpike trusts, which were eventually eliminated 
by the competition of the railways and which in any case covered only a small 
part of the road network, roads have been provided in the U.K. out of public 
funds, initially by local authorities, and later on, both by central and local 
government. Local authorities had to finance such works out of rates and were 
never in a position to charge for the services they provided. When central 
government took over responsibility for grant-aiding the building of new roads 
and improvement of existing ones, new taxes were instituted, the vehicle ex- 
cise duty and a motor spirit duty, which were intended to finance a Road Im- 
provement Fund to pay for these works. In practice, however, only a small 
proportion of total expenditure on roads was met in this way, as the largest 
element, maintenance, continued to be met out of rates. Police expenditure was 
financed in this way too. Consequently the accounts of the Road Fund never 
represented the total cost of providing roads and associated services. 

77. There was, too, considerable opposition to the principle of hypothecating 
the yield of particular taxes for road purposes. The motor spirit duty was 
repealed in 1920. Its successor, the present motor fuel duty was introduced m 
1928 and has always been treated as a general revenue duty. In 1937, the 
automatic commitment of licence duty revenue to the Road Fund was ended 
(the Road Fund had in any case been used for non-road purposes before then). 
All receipts have since been treated as general taxation. Road expenditure by 
central government has been financed from the Consohdated Fund and that 
bv local authorities from rates or central government grant. The decisions and 
policies concerning expenditure are quite distinct from those relating to reveime. 
In particular, the latter are determined with regard, inter a/ia to the public 
sector’s overall financial requirements and the need to regulate the level of 
demand in the economy. 

78 This means that the comparisons of costs and revenues presented in the 
previous chapter cannot be used to deduce any conclusions about what the 
Lei of eithe? should be. And, further, if a S.R.MU. pricing Pf ^ 
prove feasible, charges could not be set solely with regard to the short run 
OTSts on each stretch of road, but would also have to take into account the total 
revenues raised by any proposed set of charges. 

79. To summarise the argument of Chapters 5 and 6 . 

(i) If a public sector income and expenditure account is drawn up for 
roads it is in substantial surplus. But this raises the question whether 
this is the right basis of comparison, especially given the importance 
of community costs arising from road use. 
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riil When a combined public and community income and expenditure 
^ account is drawn up, it becomes indeterminate whether it is in surplus 
or deficit This is because of the important cost elements which it is 
impossible to quantify within wide margins of error or at all. 

fiiil If the Government were to wish to adopt short run marginal cost 
pricing the methods of charging do not now exist to make it feasible. 
If it were introduced, it is not clear that such a system would mean 
raising more or less revenue from road users. Even if it produced 
more, it would not follow road users were made worse off; they would 
benefit from a reduction in their time and operating costs through the 
decongestion which this selective system of charging would achieve. 

(iv) A system of long run marginal cost pricing which many economists 
have advocated as efficient, would, in the circumstances of the road 
system, probably not lead to an overall balance between revenue and 
costs different from that described under (ii). 

(v) However, all these, though useful and suggestive lines of thinking 
when it comes to formulating investment and other policies, are 
subject to the requirements of fiscal policy, which does not allow the 
imrestricted application of any of them. 
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CHAPTER 7 



COSTS AND REVENUES BY VEHICLE CLASS: 

THE BENEETT/COST APPROACH 

80. The discussion so far has been in terms of the relationship between costs 
and revenues for roads as a whole. The remainder of this Report will be 
concerned with the problem of determining the appropriate revenne/cost rela- 
tionships for different categories of road user. 



81 The discussion of charging relationships in Chapter 5 concluded that, 
among the currently feasible alternatives, the long run marginal cost approach, 
which for practical purposes could be identified with the public sector current 
expenditure account approach, was the preferred method of charging u^rs the 
total costs of road provision. Although subject to certain Umitations m the case 
of roads, it retains the important merit of looking at the actual commitment ot 
resources by raising a revenue equal to the resources that were acmally being 
spent on roads. If this rule is vahd for road users as a whole, it foUows that 
it should apply to individual road users, i.e. that each toad user should be 
charged the cost incurred for him. 

82 This chapter will examine the benefit/cost approach, which is the 
appropriate interpretation of the long run marginal cost rule m the case of 
roads. The relationship between benefit and L.R.M.C. is not, however, 
straightforward one. Existing arrangements do not allow road revenues to be 
related to particular expenditures. For example, the effect of a road improvement, 
especially in towns, may be to reduce the amount of tax P“‘^’ “ “ 

tion is reduced. Growth of revenue comes, rather, from traffic ^o^h. Con 
sequemly road investment can be justified only in terms of the benefits 
brings, not the revenues it produces. To the extent that a vehicle class 
from expenditure, it helps to provide the case for incumng it. Further, if it 
does nof benefit very much, the consequence may be, not that it does not pay 
very much, but that the pattern of expenditure is changed m such a way as to 
exclude this class and consequently it would pay notffing at 
benefits for a particular vehicle class were very much in excess of costs, then 
more should be invested for it until this disparity were removed, and it would 
consequently pay more. In this way three elements, costs, benefits, and revenues 
pairsSd tend to equality. This is exactly what would happen were the roads 
run by an authority which could charge directly for what it would provid . 
L would L forced ff, for example, it built a new road, to relate 
it to the benefits that each vehicle enjoyed on it. Otherwise they might not use 
it at aS Reveres and benefits would have to be related for this reason; costs 
would have to be related to both, otherwise it would not be worth mcurnng 
them^This should tend to be true for each class of vehicle as well as for users as 

a whole. 

83. This approach, while offering, prima facie very re^kter 

nevertheless difficult to apply. Why this is so wiU be made clear in the latter 
nf this chanter but before going on to the more detailed analysis, si^e 
^ i rfnKmr be made First, this chapter is concerned only wiffi public 
c^s: the discussion in Chapter 2 indicated that although commumty costs 
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may be very important, they were not at the moment sufficiently quantifiable 
to allow them to be estimated in total, still less be related to individual vehicle 
classes. 

84 Second, the previous chapter has made it clear that the L.R.M.C. rule 
cannot alone determine what the overall level of charges should be, even if it 
included community costs. Similarly, it is subject to fiscal and other poUcy 
requirements in its application to individual velticle classes. For example, there 
are strong policy reasons for treating buses differently from other vehicle 
classes. A different limitation derives from the existing charging mechanisms, 
which may not allow the pattern of charges to be realised which this rule would 
suggest. For several reasons, therefore, the allocation of costs which may appear 
best from the point of view of roads and their users, may have to be modified. 

85. Despite these factors, it is nevertheless worthwhile considering what 
would be the best solution without them, to indicate what should be done if 
they were removed and to provide a basis for any assessment of a modification 
suggested or imposed by them. Further, there are grounds for arguing that 
even if charges for each vehicle class cannot be equated to L.R.M.C. for that 
class, they should at least be related to it, as the White Paper on Nationalised 
Industries' suggests. In the case of roads, it would be undesirable to raise much 
more revenue in relation to long run marginal costs for one category of heavy 
vehicle rather than another, since this would bias choice between them in a 
way that would have no justification at all, at least in terms of road economics. 
It may, for example, discourage the use of vehicles which on an overall view, 
would be most economic. Such a policy might have undesirable long term con- 
sequences if vehicle design were affected and if the pattern of road investment 
were itself modified because a different mix of vehicle used the roads. Neither 
of these reactions would be justifiable in economic terms : they would only tend 
to confirm the initial distortion. In addition, it can also be argued that it is 
equitable for charges to have some definite relationship to costs. 

Application of the beneflt/cost approach 

86. The apparently simple requirement, outlined in para. 82, that there should 
be close relation between the costs incurred for a vehicle class, the benefits 
it enjoys and the revenues it pays, is in practice very difficult to apply, for several 
reasons. The first of these arises from the phenomenon known to economists 
as joint costs, i.e. costs incurred jointly for a range of users all of whom benefit. 
The classic example is the production of wool and mutton. Although within 
limits it is possible to vary the proportions of each product, it is not possible to 
produce only one. Consequently it makes no sense to talk of the cost of 
producing either individually. The only cost is the cost of producing a sheep. 
Roads have similar economic characteristics ; they are used by different vehicle 
classes which have different traffic characteristics. These may be termed the 
different products of roads. The sharing of road facilities takes place because, 
in most circumstances, it involves lower costs for all concerned : a separate 
track for each would normally be absurdly expensive, so expensive in fact that 
some closes of user would not be able to meet the cost. Because track is shared, 
expenditures necessarily affect all users, and hence they are joint. But where 
there are joint costs, it is ultimately impossible to determine precisely what 



' CSnnd. 3437. 
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share of cost each class should bear by purely economic considerations. These 

may set a limit on the attribution of costs; for example, it makes noneconomic 

sense to attribute more cost to a vehicle class than it 

such a disparity exists, then the pattern of expenditures should 

to bring costs into line. But within the limits set by economic considerations, 

costs can be shared only in some way that appears equitable. 

87 There are further difficulties on the benefit side. Economic appraisal 
of the benefits of highway improvement schemes is increasingly bemg used to 
dete^ne priorities, especially in inter-urban schemes. These "hich 

include estimates of the savings in time and other operating costs that accra 
frmfroS Sprovements, allow the estimation of ffie benefits a™ 
vehicle class, and it might appear, subject to the inherent 
calculations (e.g. uncertainties as to the appropriate vdue of time), ffles 
“Zm offer a method of attributing costs on the lines reqmreffi 
benefit calculations, which are appropriate for the fOT ^ 

road improvements, are not, however, suitable for cost attribution, for two 

reasons. 

88 First they ignore the disbenefits that one class inflicts on another while 
thP benefits that are lost by a vehicle class in terms of the extra 

lUaSosts, 

classes than they themselves suffer p y ^ nther vehicles for losses they 
Not only might this said to » 

investment is requited. 

Thi. di«* — i. s 

existing methods of investoent ^PP _ , ^ road to a particular 

able; it can be illustrated by “ where the costs associated, for example, 
location which is being ‘mptov , . ; ^ gradient reduction, which 

with heavy vehicles, such as road trengthen^^^^^ s 

would not be necessary were th y ^ ^ expenditure 

apparent benefits the^ m<iew ^ I uSlasonable because it would involve 

should not take place. Yet tins j apparent paradox is, again, 

their exclusion from the route. Th closes of vehicle will use a 

that benefit appraisals take ‘‘ f of exclusion. These 

road and they therefore do n and possibly if the road concerned 

would be longer, more roundabo ,J J ’ • viability of the place served. 

were the only route may be 



See Annex 15. 



27 



Printed image digitised by the University of Southampton Library Digitisation Unit 



would almost always be extremely high. But the benefit of access is quite dififerent 
from the benefits— time and operating cost savings— that current methods are 
capable of evaluating. Consequently it is not possible to estimate how significant 
this omitted item might be. 

90 To conclude: the beneflt/cost approach cannot, even in principle, provide 
a complete answer to the problem of determining how much each vehicle class 
should bear of the total costs of road provision. Because some road costs are 
joint some indeterminancy must necessarily exist. It suffers, too, from practical 
difficulties, in that estimates of some of the relevant benefits are not available. 
NeverthelMS, it retains considerable attraction in principle. It may, because it 
attempts to analyse as fully as possible the justification of expenditures, provide 
a check on them, and also suggest, in certain circumstances, modifications to 
the pattern of expenditures being incurred. In these ways, it relates, as closely 
as is possible, pricing and investment policies both for roads as a whole and 
for individual vehicle classes. 

91. The approach adopted in the following chapter for the attribution of 
costs is as an approximation to that examined in this. It does not, as the 
benefit/cost approach would, in principle, examine in detail the justification 
for each expenditure item. It assumes that where expenditure is incurred 
because certain classes of vehicle impose special requirements, this is justified 
in terms of benefits to them. At the present time, it is not only reasonable to 
assume this, but it is in practice the only feasible approach. 



28 



Printed image digitised by the University of Southampton Library Digitisation Unit 



CHAPTER 8 



COSTS AND REVENUES BY VEHICLE CLASS; 

THE COST RESPONSIBILITY APPROACH 

92. The approach considered in this chapter to the problem of determiiung 
the share of costs each vehicle class should bear is the same in spirit as that 
followed by the Ministry of Transport in its submission to the Geddes 
Committee. t The basic method is to consider each cost item in turn and attempt 
to isolate any component which can be said to be incurred for a particular 
vehicle class. Such costs are then allocated to that class. When this is done, the 
remaining costs can be shared between vehicles by some measure related to their 
use of the roads, e.g. vehicle miles. This approach may be justified in two dilterent 
ways. 

93. First, it represents the best approach currently available to the problem 
of economically distributing total costs between individual classes of vehicle 
Bv isolating costs which are incurred only by one or more vehicle classes and 
attributing them to those classes, and by distributing the remaimng costs 
among the different classes according to the extent to which the vehicles in 
each class make use of the roads, this approach ensures that as far as possible 
allocation of costs is directly related to the cost of road provision. Where there 
are no grounds for distinguishing between vehicle classes in tenns of cost, men 
no differentiation is made between them. In theory this approach falls short 
the benefit/cost approach in the determination of costs specific to 

vehicle classes. Because the benefit/cost approach probes deeper into me 
iustificationfor expenditure decisions, it may indicate more precisely the extent 
to which costs may be identified with particular vehicle c'asses_ But pre«ous 
chapter has illustrated the difficulties of applying the benefit/cost approach 
given them, the cost responsibiUty approach is the best available approin^ 
to it. Neither approach can, of course, indicate a precise and unique determina- 
tion of cost shares, where there are joint costs. 

94. Second, it provides an equitable basis for charging. It is obviously unfau 
to charge all user classes costs which only have to be incurred for o® or two 
classes. Further, where there are no grounds in terms of cost to 
between vehicles, it would be accepted by most that no ^ 

nlde in charges. It is, of course, not the only 

itnnght, for example, be considered fairer if charges were relatedtoabffi^mp^ 

But in the case of roads, this is not a readily apphcable criterion. The cntena 
used in this chapter are, on the contrary, easy to apply. 

95 Even though the cost responsibility approach has the basic economc 
iustification outliLd in paragraph 93, it suffers from important deficiencies 
already mentioned in the discussion of the L.R.M.C. pricing P™“P 
of the impossibiUty of charging for particular types of road or p^ffiar 
journeys, it is likely that the charge on some will be too 
low Thus only Umited economic significance can be drawn fro™ the fact tha 
heavy commercial vehicles cover their costs as aUocated here, ” 
vehide class does. These costs are not the public costs that would be saved were 



1 See Annex 2. 
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these vehicles to cease to use the roads if, for example, traffic were transferred 
from road to rail. This is partly because the charges that result from allocating 
the total roads cost over all vehicles must necessarily be averages of cost con- 
ditions over all roads, and not only those on which competitive traffic move, 
but also because of the nature of road costs. In most circumstances a given 
percentage change on traffic will not lead to an equivalent proportionate change 
in cost, i.e. marginal costs are unlikely to be the same as average costs. In some 
circumstances they may be more, in others less. Wherever there are joint costs, 
and therefore the attribution of costs is uncertain, this is likely to occur. 



Application of the cost responsibility approach 
TABLE 8:1 



Total revenue (fuel tax and excise dirties only) 
contributed by each major vehicle category,! 
1965/66 



Cara 

Public Service Vehicles 

Light Vans 

Heavy Goods Vehicles... 





Per cent 


£m. 


of total 


... 534 


59-5 


... 36 


4-0 


... 105 


11-7 


... 223 


24-8 


898 


1000 



96. Table 8 : 1 shows the shares of total revenue paid by each major vehicle 
class. These estimates, while subject to certain statistical qualifications, discussed 
in the Notes on the Tables, present no difficulties of principle. The next stage, 
however, of determining the share of costs to be attributed to each vehicle class is, 
for reasons already mentioned, much less straightforward. 

97. The results of applying the cost responsibility approach to the determina- 
tion of cost shares are shown in Table 8:2. 

TABLE 82 

Total public cost allocated to each 
major vehicle category, 1965/66 



Cars 


£ot. 
... 253 


Per cent 
of total 
58-0 


Public Service Vehicles 


... 24 


5-5 


Light Vans 


... 33 


7-6 


Heavy Goods Vehicles... 


... 126 


28-9 




436 


100-0 



Detailed comments on the construction of this Table can be found in the Notes 
on the Tables, but some particular points will be mentioned here. 

98. First, capital : the submission by the Ministry of Transport to the Geddes 
Committee provided estimates of the share of capital costs which is incurred 
solely because of the need to provide for heavy vehicles, principally extra carriage- 
way and structural costs occasioned by their extra weight and height. Sub- 
sequent work has coitfirmed the general correctness of the earlier estimates, 

1 Motor Cycles have been omitted for reasons given in the Notes on Tables. 

30 



Printed image digitised by the University of Southampton Library Digitisation Unit 



although in some cases the share quoted then — 17i per cent — is too high and in 
others too low. Research has suggested, for example, that in the case of minor 
improvement schemes, the figure is somewhat higher, about 20 per cent. 

99. For the rest of capital expenditure, it is not so easy to identify any part 
of it with a particular vehicle class. This Report has modified the method used 
in the earlier submission, but it retains the assumption that heavy velncles 
should pay more per mile than light. The argument for doing this is as follows . 
capital expenditure is required because roads are congested and speeds low. 
For rural roads, it has been estimated that on average a heavy vehicle causes 
three times as much congestion as a light and it was on this ground that the 
Ministry submission to the Geddes Committee allocated three times as rnuch 
capital cost to each heavy vehicle mile as to light. But, for several reasons which 
are discussed at length in the Notes on the Tables, this relative weight seems too 
severe oh the heavy vehicles, and accordingly in this Report they have been 
allocated only twice as much capital cost per mile as light vehicles. 



100. Surface maintenance is the second item where the costs caused by heavy 
vehicles are very different from those caused by light. It is occasioned almost 
entirely by heavy vehicles. The engineering data still do not permit a 
allocation of this cost item between the different vehicle classes in British 
conditions, since there are strong reasons for thinking that fte mam source ot 
information about relative maintenance costs, the A.A.S.H.O. tests, is not 
directly applicable to roads in this country. But whatever the true relaUonship, 
it is certain to mean allocating nearly all surface maintenanre costs to heavy 
vehicles. A rather more moderate relationship than the A.A.S.H.O. tests sugges 
has been used in this Report; nevertheless the result is that the vast majonty 
of this cost item is attributed to heavy vehicles. 

101 In the case of the remaining costs, other than accidents, there 

evidence to suggest that any class of vehicle is more expensive than any °ther to 
provide for. Consequently these costs have been shared out between each vehicle 
class according to the miles they run on the system. This aUocation “ 

been applied to police costs, although the Geddes submission suggested th 
it might be more appropriate to use a measure which bore more severely onheavy 
vehicles. Evidence recently become available^ suggests there is no case for this 
Accident costs have been allocated according to the frequency of mvolvement 
each vehicle class has in accidents and according to the medical costs of the 
type of accident each tend to have. 

102 The methods of aUocation briefly outUned above lead to the cost shares 
shown in Table 8 ;2. Comparison of this Table with Table 8 ; 1 shows that there 
is at present no exact correspondence between revenue shares 

Cars for example, pay more in revenue, proportionately, than the costs 
locked to the^ while, for heavy goods vehicles, the situation is rever^- 
These results can be expressed in another way. The total public costs ^ocated 
to each class can be compared with the total revenues from the taxes tey pay, 
and a ratio derived. The revenue cost raUos for 1965 ate shown in Table 8.3, 



1 See Annexes 1 and 15. 

2 Notes on Tables. 
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goods vehicle. 

table 8:3 

Revenue/Cost Ratios by Vehicle Qass 
1965/66 



Cars •• 

Public Service Vehicles 
Light Vans ... •• 

Heavy Goods Vehicles 



Revenue: Cost 
2 - 1:1 
1-4:1 
3-3:1 
1 - 8:1 



approth at present implies. For statistical and admimstrative re“ons t ,s 
oX possible for example to distinguish between heavy vehicles on the basis 
thefr mladen weight, ahhough there is some evidence^ it wopl^ 
to distinguish between them on other grounds. But even if ^is were done it 
would alter the balance only between different types of heavy vehicles and not 
between heavy vehicles and other classes. 



1 See Annex 5. 

2 See Annex 8. 
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CHAPTER 9 



THE ROAD HAULAGE CHARGE 

104. In the White Paper on the Transport of Freight,' reference was made to 
the high proportion of road maintenance and construction costs attributable 
to hX goods vehicles and to the Government’s proposal *at “P^ators o 
goods veMcles over 3 tons unladen weight should pay a specific ^ 

vehicle which would reflect the extra wear imposed on the 
The preceding chapter has already shown, in Table 8 .2 the retativeiy g 
propLion of costs that are attributable to hea^. goods ™^^;^as-28 9 P“ 
of total costs-although in numbers these vehicles represent onl^y some 6 o 
Jr «« ofmotorl hidls using the roads: Table 9 : 1 illustrates these proper- 



tions. 



TABLE 9:1 



Vehicle 


fleet 1965 






Numbers in 


Per cent. 




fleet (’OOOi') 


of total 


Care 

Public Service Vehicles 


8,917 

97 

845 


84-6 

0-9 

8-0 


Light Vans 

Heavy Goods Vehicles 


688 


6-5 




10,547 


100-0 



formulating their proposals for the new charge. 

JfSnTwS-tade !Se application the general 

ta^rofXCcial re?Tem reusing 

community and the financi^ white Paoer on Public Transport and 



: Cmnd. 3470. 
2 Cmnd. 3481. 
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■ • * ^r»rtirahle to give the reduction which their high 

, • -u ,i-r»H(»cirn'hle to kccp rcvcnues and costs 

106. A further reasoii ^ j fj^cal reasons-uncounected with any 

in the same proportion is that W'.P™;® J , Government may wish to increase 
arguments about aUocation of road “ f ^ ^ser without taking 

or^ease the taxation levied a par^ukr „ay also 

the revenue/cost ratios differently. 

m m„.,. » p™?h“ “iss* 

Table 9 :2 shows the rfvenue/cost ratio for these vehicles 

table 9:2 

Revenue raised by applying e» ■■»«“ *“ 

goods vehicles 1965-66 

(c) 

• A -Rwenue o£ud by Reveaue deficit 
Revenue paired (column (6) minus 

“StfSsl ratio “s column (0) 

126 °'^'‘'*265 223 

The scale of the road costs 

only £30m. on the basis °f not an exact science, and 

and their allow ftr this fact. If a road haulage charge of 

rmr^rnd:fa:sled!l ratios giveu^^ 
will be modified to the following;— 

TABLE 9:3 

Revenue/cost ratios by vebide class 
assuming road haulage charge in force 1965-66 



(o) ^ 

Costs allocated to 
heavy goods vehicles 
over 30 cwt. 



Cars , ••• 

Public Service Vehicles 
Li^tVans ... ••• 

Heavy Goods Vehicles 



Revenue’. Cost 
2 - 1:1 

1- 4;1 
3-3:1 

2- 0:1 



h^dsvehiclespaybywayofexcisedufe,^^^^^^^ 

amounts paid appear to imp y, which is fixed irrespective 

and therefore reduce the incidence per mile of tte^^ ^ 

34 



Printed image digitised by the University of Southampton Library Digitisation Unit 



atout £800 more than the lightest. 

TABLE 9:4 

Estimates of total revenue (fuel tax and excise duties only) c^bu e 
by Lavy goods vehicles; unladen weight categon^^l96M6 

pence per mile 



Unladen Weight 
in tons 
li-2 
2 - 2 ^ 

2-i-2 

3 -4 

4 -5 

5 -6 

6 --7 

7 -8 
8 + 



3- 1 

4- 4 
4-4 
4-1 
4-3 

4- 8 

5- 1 

5- 5 

6 - 2 



ib) 

£ 

per annum 
161 
202 
211 
325 
466 
540 
102 
802 
943 



109. Despite the fact that the taxes levied bea;^"^ ^m" eTtto 

large vehicles, th^ of proliding for heavy lorries, in 

for the smaUer. The reason is that the co^ ot p J strengthemng 

particular the costs of road surface than the tax paid, 

works, rise steeply ® 

This remains true even *o“gh’ as th between different categones of 

rlV.. — » «- 

TABLE 9:5 

“p^SurofroTd» 

1965-00 



Unladen weight 
in tons 
li-2 

2 -2i 

3 -4 

4 -5 

5 -6 

6 -7 

7 -8 
8 + 



£m. 

Revenue 

12- 7 
16-2 
23-6 
58-6 
40-8 
19-3 
16-1 

13- 8 
22-3 



Public cost 
6-1 
6-0 

9- 3 
34-5 
24-8 
12-4 

10- 4 
8-5 
14-0 



Revenue', cost 
2 - 1-.1 
2-7:1 
2-5:1 
1-7:1 
1-7:1 
1-7:1 
1-5:1 
1 - 6:1 
1 - 6:1 



Ho. Another factor tends t° after lower thai is justified. They 

smaller heavy vehicles are ^ J^espift the fact that their charac- 

contrast markedly w* ^uiaf^This disparity arises from the method of 

teristics are not markedly almost certainly beats too 

allocafing capital costs “ vehicles since each category of heavy goods 
“ S Se s^elmount per n^ile run of this cost item, while light 
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. 1 , Yet it is clear tliat this sudden change in treat- 

vans only attract ha f as Mch. „ • jg derives in part from the 

ment does not correspond to any ,^gt^een different categories of light 

statistical impracticahdity of distm^smngoet 

van, despite the evident ’^“®® “ of]jeavy vehicles for the allocation 

existing inability to the^ost important one, comprising as it 

of this cost Item, which is, howe , Althouah general considerations 

does, about half of the total f of these 

categories. 

decided not to apply the road haulage charge to these vehicles. 

112. Above three tons unladen, the revenue/cost ratios fall sharply, 

w aifnw *e ^culathms required.) The effect of such a scale may be seen in 
I fouZing^letkh repLents a revision of Table 9:5 tatog into account 
the additional revenue deriving from the road haulage charge. 

TABUE 9:6 

Revenue/Cost ratios for heavy goods vehides^tCT 
notional payment of the road haulage charge 1965-66 

Tonsmladen Reveim.casl 

itii 

4 -5 1-9=1 

5- 6 1-9:1 

6 - 7 

7 -8 1-6:1 

8 + 1 - 9:1 

113. The incidence of the proposed scale of charges v^es from about ^ 
oer vehicle mile to l-25d., depending on the size and utilisation of the vehicle 
These figures represent cost increases of about 2^3| per cent. 
is assumed that all this extra cost is passed on to the user of road transport, it 
effect on the amount of traffic carried by road is likely to 'i® 
seen by considering how responsive to a given increase “ 
road transport would have to be for sigmficant diversion of tra ffic to occur. 



I See Annex 19. 
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114. For one thousand milUon ton miles of traffic to be dwerted from road to 
rail which is one sixteenth of the present long distance traffic earned ' 

the responsiveness of demand would have to be high, sin« a 3 per cent chang 
in price would be causing a change in traffic twice But for se^^ 

reasons it is unlikely that demand should be as responsive as this. First, there 
was Uttle or no sign of traffic diversion following the 

for heavy lorries introduced in late 1965, which were about half the level of the 
proposS charges. Second, quality of service faeWrs - °feW 

indLries. are important, reducing the purely price effects 
that the actual price increases expenenced by users of long d‘stan“^ 
which is a part of the road transport industry particularly vulnerable to rail 
competition^ is likely to be low, since the charge will be spread oyer more to 
miles than for the average vehicle. The incidence of the charge will be greatest 
ta TaS vS on local collection and delivery where rail is rarely 

competitive. . 

volved. 



37 



Printed image digitised by the University of Southampton Library Digitisation Unit 



CHAPTER 10 



the way ahead 

115 As the Introduction indicated, and the Report itself has m^e clear, 
work on track costs within the Ministry has not reached finality. There are 
taportant gaps in our knowledge both on the total levels of certain cost items, 
and on the relation between certain costs and the use of the roads by particular 
vehicles. As more information is obtained, the calculations presented here may 
be refined. But improved data alone cannot solve the econoimc problems 
associated with track costs. The treatment of these problems raises questions 
of principle, as well as requiring economic facts and reasoning. 

116. For all these reasons, a flexible attitude to track costs problems is 
required. There is a further reason. This Report has not considered the 
relationship between road and rail. The new policies announced in the White 
Paper on Railway Policyi should lead to marked changes m the relationship 
between total rail costs and revenues, invalidating any comparison between 
road and rail based on the current position. Nevertheless it remains one of the 
most important aspects of the track cost problem (though not, as is often argued, 
the only one), that policies for road and rail should be developed in harmony, 
and consequently a major part of the econoimc research being conducted at 
the Ministry is geared to considering the relationship between the two. 



117. This research rests on two basic principles; 

(a) that only costs that will or might have to be incurred in the future 
should be considered, and 

(b) that the best way for research to lay the basis for policy decisions on 
track costs and other issues involving the relationship between the 
two forms of transport is to examine how total transport costs vary 
with various divisions of traffic between road and rail. 

If this can be done, it wiU allow the implications of different policies to be 
examined, and the relative merits of each to be better evaluated. 



118 This approach cannot produce answers quickly. The impUcations of 
various divisions of traffic must, because of the long life of transport investment, 
be considered some long way ahead — the Ministry has chosen 30 years. It inust 
involve at least the whole of the main road and rail networks, which involves 
the predictions of both costs and demands over a number of routes, covering 
virtually aU the flows between main centres. It must involve not only a projection 
of demand levels, but also an examination of the sensitivity of demand for each 
form of transport to the price and quahty of the transport service offered by 
each mode. 

119. Even this brief description implies a large programme of research. 
Much of it is under way at the Ministry at the present time. Already sonie 
results are available for various sections of the total programme, and it is 
intended to make preliminary results available over the next few months. 



* Cnmd. No. 3439. 
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120. The work being undertaken will have many other uses than the provision 
of the framework within which the track costs problem can be fruitfully examined. 
Some of them have already been mentioned in the White Paper on Freight 
Transport, which refers to the contribution to policy which already it has made, 
through providing information on the most important inter-urban flows and 
on users’ attitudes to transport. As the work advances, such contributions can 
be expected to grow. 

121. To sum up, the Ministry has adopted an empirical approach to the 
problem of track costs which is aimed at allowing the implications of the 
various available policies to be examined. This approach is a difficult one and 
slow to mature, but it is ultimately the only fruitful one. 
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ANNEX 1 



Other work on Track Costs 



1. Although the subject of track costs has been controversial for a long 
time, it is only relatively recently that much empirical work has been done. 
Aimexes 2-4 will refer to recent British contributions to the study of track costs. 
This will consider work done in other countries. 



2. A great amount of research has been carried out in the United States, 
most of it resulting from a directive in the Highway Revenue Act of 1956. 
This Act required a Highway Cost Allocation Study to be carried out, which 
comprised the following studies : 

“(1) the effects on design, construction, and maintenance of Federal-aid 
highways of the use of vehicles of different dimensions, weights, and 
other specifications, and the frequency of occurrence of such vehicles 
in the traffic stream; 

(2) the proportionate share of the design, construction, and maintenance 

costs of the Federal-aid highways attributable to each class of person 
using such highways; and 

(3) any direct and indirect benefits occuring to any class, in addition to 
benefits from actual use of such highways, which are attributable to 
public expenditure for these highways”.’ 



This work had to be co-ordinated with that being carried out by the Highway 
Research Board in co-operation with the Bureau of Public Roads at Ottawa, 
Illinois. The latter is generally known as the A.A.S.H.O.^ road tests, and is 
the best known single piece of empirical work relating to the track costs prob- 
lem. 



3. “The A.A.S.H.O. road test at Ottawa, IlUnois, was an entirely indepen- 
dent project from the Highway Cost Allocation Study. The use of its results 
in this study was only one of its important products, which included guidance 
in the design of pavements, both rigid and flexible, to meet the requirements of 
predicted axle-load conditions. Test vehicles having different axle loads, ranging 
from 2,000 pounds to 30,000 pounds for single-axle loads, and from 24,000 
pounds' to 48,000 pounds for tandem-axle loads, were operated on a virtually 
continuous schedule over test loops in which, for each axle load, there was a 
series of test sections, both rigid and flexible, varying in the dimensions of 
surface, base, and sub-base thickness (no base for rigid pavements). The results 
of these studies were productive of a series of models or equations expressing 
the relationships (within the limits of applicability of the test-road conditions) 
between the number of applications of a given axle load and the design charac- 
teristics of the pavement structure. Although each test loop was confined to the 
operation of vehicles with a given axle configuration and load, it was possible 
to convert the results to produce equations apphcable to variations in the relative 



1 U S. Department of Commerce, Highway Cost Allocation Study, Supplementary Report 
(89th Congress, 1st Session: House Document No. 124) U.S.G.P.O., 1965. 

2 American Association of State Highway Officials. 
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numbers of axle loads of different magnitudes ”i The experiments suggested 
that to estimate the relative effect of different axle loadings, the weight of the 
axles should be raised to the fourth power. For reasons given in Annex 15, 
this power law almost certainly exaggerates the wear and tear effects of higher 
axle loadings in British conditions. 

4. The associated work which the 1956 Act set under way is reported in the 
FinaFand Supplementary Reports of the Highway Cost Allocation Study. 
Besides a wealth of information on studies relevant to highway cost allocation, 
they examine in detail the problems involved in applying four different approaches 
to the cost allocation problem: two of them similar to the cost responsibility 
approach and two of them similar to the benefit cost approach. The conclusions 
were similar to those of this Report, in that the benefit/cost approach was 
rejected, though for different reasons. The conclusions were as follows: 

“The differential-benefit study was experimental in character, and was 
indeed the first of its kind. In bringing to the fore the benefits of time 
savings and of the reductions in the strain and discomfort of non-uniform 
driving, this study introduced into the analysis the concept of demand — 
evidenced by willingness to pay taxes or tolls— as a measure or indicator 
of benefits anticipated. In so doing, it made possible the comparison called 
for in section 210— that between “costs occasioned” and “benefits derived” 
from the use of the highways as measures of relative highway cost res- 
ponsibility. 

The defects of the differential-benefit study are those of a previously 
untried procedure. For example, the estimates of the unit value of time 
savings and of the strain and discomfort factor were based on a rather 
small number of observations on toll roads and their alternative free roads ; 
and the results, although within the range of findings of previous work in 
this field, were of low statistical reliability. Similarly, estimates by the 
State highway department of the benefit-producing accomplishments of 
the projected Federal-Aid program — reductions in route lengths, reductions 
in rise and fall, inter-sections at grade and access points eliminated, etc. — 
could not be made accurately in the absence of plans from specific projects. 
It is thought, therefore, that the findings of the differential-benefit study 
should be used to supplement those of the incremental study and to 
delimit the range of possible allocation values. They should not replace 
the incremental findings: not is there any clear reason for averaging the 
cost-allocation values given by the two methods.”^ 

5. Thus the differential benefit approach is rejected because of doubts on 
the strength of the data not as in Chapter 7 because of conceptual difficulties 
over the appropriateness of the available measure of differential benefit to 
allocation of cost between vehicle groups. This issue was not raised in the 
study. 

I U.S. Department of Commerce, Highway Cost Allocation Study Supplementary report 
(89th Congress, 1st Session: House Document No. 124), 1965, p.38. 

r U.S. Department of Commerce, Highway Cost Allocation Study, final report (87th 
Congress, 1st Session: House Document No. 54), U.S.G.P.O., 1961. 

3 Highway Cost Allocation Study, supplementary report, pages 23-24. 
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6. The Reports contained little economic analysis and did not always ade- 
quately distinguish the aims and limitations of the allocation processes dis- 
cussed. Since much of the factual material was irrelevant to British conditions, 
it is not possible to make useful comparisons of the conclusions in detail. 

7. Work on track costs is currently under way at the present moment in 
Europe. As an aid to the development of the common transport policy, the 
Economic Commission of the Common Market has set under way major 
studies in each country of track costs for all forms of surface transport. The 
results of these studies are not yet publicly available. Already, however, a 
theoretical study, prepared at the request of the Economic Community, has 
been published'. This covers in more detail than has been possible in this Report 
the various charging principles that might be applied to transport, and con- 
cludes that short run marginal cost pricing is the most desirable. 

8. Meanwhile, individual countries within the European Economic Com- 
munity are conducting their own investigations. In Holland, for example, a 
Report on the “Costs of the Road Track”^ prepared by a small study group 
within the Dutch Ministry of Transport, was published in 1956, and work is 
still in hand. 

9. In France a special committee has been examining the problem of track 
costs, for road, rail and inland waterways, as a result of which proposals have 
been made for new taxes on heavy vehicles. The most interesting aspect of 
these proposals is that they relate not simply to the weight or capacity of the 
vehicle but also to the number of axles each has in relation to its prescribed 
capacity. The report of this committee is still confidential.' 



1 European Economic Community Studies; Transport Series No. 1. “Options in transport 

*™*NeSSandt^tai^ of transport. Cost of the Rrad ’Rack, First Report: The total 
costs and the total proceeds of taxes, Staatsuitgerenj, The Hague, 1956. 

3 See, however, Annex. 18. 
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ANNEX 2 



This Annex reproduces the evidence offered in 1964 by the Ministry to the 
Committee on Carriers’ Licensing. 

Evidence by the Ministry of Transport to 
the Committee on Carriers’ Licensing on the measurement 
and ailocation of road costs 



I INTRODUCTION 



The Ministry understands that a number of organisations have either presented 
or intend to present material to the Committee on the sulyect of road costs and 
their aUocation to different categories of road users. The Committee may there- 
fore wish to have the results of a study of this subject on which the Mimstry has 
been engaged for some time. 



2. In carrying out its study, the Ministry has taken account of the extensive 
studies on infrastructure costs undertaken by the Economic Coniinission for 
Europe in Geneva, in which the United Kingdom has participated fuUy, Md of 
the tests carried out by the Association of American State Highway Officials. 
In addition the Ministry has carried out its own investigations into some of the 
problems raised. 



3 The present study is concerned only with the question of the measurement 
of road costs and of their aUocation between different categories of vehicles 
What should be included in costs and thus in the aUocation of these costs will 
depend on the purposes of the calculation; for example, for many purposes a 
calculation of marginal costs would be appropriate. The Ministry would 
emphasise that it is extremely difficult to decide which costs should be brought 
to account and there is a wide difference of view between people interested in 
this matter on the method that should be adopted, particularly in determining 
the costs. The calculations made by the Ministry in this paper should therefore 
be regarded as tentative and experimental, although it is hoped they will be a 
useful contribution to the discussion. 



4 There are other problems. It is not practicable to divide vehicles into classes 
according to all of their distinguishing characteristics— weight, annual mileage, 
of various types of road, and so forth— though they can reasonably be 
grouped by weight alone, which is probably the characteristic most significantly 
related to road costs. And the allocation of total costs between the vehicle 
categories which one can identify is inevitably approximate, since the require- 
ments of the vehicles in the different categories are different but must be met on 
the same roads. Any allocations therefore necessarily involve a number of 
assumptions, which to some extent must be arbitrary. Where one single basis of 
cost allocation is not obviously the best, the Ministry has identified at least the 
two limiting bases between which it believes that the truth lies and has calculated 
for the alternatives. This paper attempts to state clearly the assumptions that 
have been made in this connection. 
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5. The Ministry’s approach was as follows: 

m a single year has been chosen and all calculations have been related to 

^ Spractice 1962, thernostrecentyearforwhich full statist 

expenditure and vehicle traffic are available; 

(ii) the costs of the toad system in its entirety have been defined and 

aiil in^omputing capital costs, two different methods— which it ““st be 
stoss^d are lo more than fflustrations of the possibilities-have been 

used; these are described in Section II; 

fivi these costs have been allocated amongst the categories of vehicles 
wffil the available information has made it possible to distinguish 
(see, for example. Tables 4-11). 

Slight produce different results for other years that might be chosen. 

7 The Ministry is of course aware of the evidence submitted to the Committee 
hyUS^XysBoardunderthetitle;^^ 

of Freight Transport over Trunk Routes”. The approach adopted ®tuay 

thp rommittee will realise, entirely different from that adopted by the 
Ministry ; so that whatever conclusions may be drawn ^ ^ 

regarded as directly comparable with any drawn from the other, 

n DEFINING AND MEASURING THE COSTS OF THE ROADS 

^Tln assessing the total costs of the road system, the Ministry has included 
the following items: 



W 

(b) 

ic) 

(d) 

(e) 



SrlrmLaining and repairing the roads, and providing signs, 
signals and road markings. 

Costs of cleansing and snow clearing. 

Costs of lighting. 

Costs of accidents not covered by insurance. 

(/) Costs of policing and traffic control. 

(g) Costs of highway administration. ^ 

The division of road costs into the foregoing classes is used throughout this 

spoils 

afare t“ ll^ed in para. 8, by the community at large. 
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10 The Ministry would expect there to be general agreement that the costs in 
lU. ine iviuiisuij g which occurred m 1962 should properly be 

classes (6)-(g) ' logo There are points of detail about the size of these 

included rn total costs fo l962^ m^^^ 



Capital costs , . , , 

on the reptoment cost of the entire road system should be mcluded; others 
tot the return should be on the historic costs; others that road mvestnient 
should be amortised over a particular number of years and accordmgly hat 
torest and amortisation charges should be taken on capital expenditure 
interest anu suggested that the value 

“d by oad uTe. ro’ads is relevant; the Salter Co^.ence 

msTcoLluded that the cost of the existing road system attributable to 
veUcular traffic might be regarded as being cancelled out by the benefit from 
cufren expenditure on the roads to the community at large rather than to 
S users. Everyone acknowledges the difficulty of producing actual figures 
wittony conviction that they are even of the right general magnitude. 

12 Of these various possibilities, the Ministty has selected as alternatives 
two quite different methods. Method I, which might be described as the pay ^ 
yorgo method”, charges against current traffic the capital costs actually 
Lcurfed in the year of extending and improving the road system; and takes no 
specific account of the capital costs of the existing road system. 

13 The other approach used implies treating the road system as though it 
were owned and managed by a public corporation which had obhgationsjimlar 
to those generally enjoined on the nationalised industries. This method (Method 
U) of producing a figure for the capital costs of the road system has been apphed 



in the following way: 

(ij by measuring the historical capital invested. The Ministry has done this 
by calculating the capital expenditure by public authorities on roa,ds 
since 1909 because this study is concerned with the responsibihties 
of motor traffic for road costs and most expenditure before the advent 
of the motor vehicle and much (e.g. on many thousands of miles of 
estate roads) incurred since has been chiefly to meet requiremente 
other than those directly related to motor traffic. On. the other hand, 
motor traffic does derive benefit from the framework of the road system 
(including most of the land for it) which already existed m 1909; 

lii) by determining an appropriate return on the capital invested as so 
measured. Nationalised industries are expected to aim at a return on 
the historic cost valuation of their assets which covers, inter alia, 
interest, some provision for depreciation, and some contribution to 
reserve, available for financing future capital development or as a 
safeguard against premature obsolescence. Targets have been set for 
a number of nationalised industries with these aims in view, although 
the wide differences in the economic conditions of the various uiider- 
takings have meant that it has not been appropriate to apply a single 
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standard formula. A further important consideration is that nationali- 
sed industries should earn an adequate return on new investment. 
In the case of roads there is, in general, a very large difference between 
the historic cost of a road and the cost of building new roads or making 
major improvements to old roads. This distinguishes roads in degree 
from many other industries where the difference between the historic 
and replacement cost of plant and machinery is not so great. Thus, 
in order to get an adequate return on the considerable amount of new 
investment in roads currently being undertaken, the return ought 
perhaps to be considerably higher than required to yield only as much 
on the historic cost of its assets as is aimed at by the more profitable 
nationalised industries. Nevertheless for the purposes of the calculations 
in this paper a gross rate of return of 10 per cent on historic cost as 
calculated above has been taken. This compares, for example, with a 
gross return of 12.4 per cent which has been set as the target for the 
England and Wales Electricity Boards and a net return of 8 per cent 
which has been set for the Post Office. 

14. It can reasonably be argued that under Method II the body postulated as 
owning the roads should be regarded as liable to pay local rates on the roads. 
Any attempt to calculate rates in this context involves many doubtful assump- 
tions ■ and, while the Ministry has noted that A. R. Prest in “Some aspects of road 
finanre in the U.K.” (Journal of the Manchester School of Economic and Social 
Studies, September 1963) has produced, by what he calls “extremely rough 
calculations” a notional figure of £40m. per annum for rates, it would not wish 
either to endorse this figure or to offer any other figure of its own. Accordingly, 
rates have been omitted from these calculations; this omission means that (if 
the argument stated above is accepted) costs on Method II are in this respect 
understated. 

15. The Ministry has included in “capital costs” the costs of “minor 
improvements”. “Minor improvements” is not a precise term, and to some 
extent the nature of work so described has changed over the years. While at 
one time work consisting predominantly of improvements to the road surface, 
kerbs and drainage effectively made up the scope of “minor improvements 
today this class of expenditure is directed chiefly to small-scale widening of roads, 
to straightening of bends, etc. Thus minor improvements were once closely akin 
to maintenance, while today expenditure on them can be regard^ as adding 
to the “capital stock” of the roads. The Ministry has not thought it practicable 
to distinguish different types of minor improvement work but, while recognising 
that this assumption will result in an over-estimate, has included all minor 
improvements in “capital costs”. There are three points of detail on minor 
improvements: 

(a) the split of maintenance and minor improvement expenditure on trunk 
and classified roads in 1962 into maintenance on the one hand and 
minor improvements on the other has been studied and assessed by 
the Ministry’s engineers; 

(b) in the case of unclassified roads no reliable split has yet been made of 
maintenance and minor improvement expenditure: the Ministry has 
therefore made such a split for the purpose of this study by assuming 
that the relative proportions of the elements in the total of maintenance 
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and minor improvement expenditure are the same for unclassified roads 
as they are for Class III roads, i.e. the most similar class of roads for 
which an assessment has been made; 

(c) for the years 1938-1961 inclusive no firm figures are available for the 
split between maintenance and minor improvements, nor for the years 
before 1938 for the split between maintenance, minor improvements, 
cleansing and administration. To obtain minor improvement figures for 
these years the Ministry has assumed that minor improvement ex- 
penditure was proportionately the same throughout as the Ministry's 
assessment has shown it to be in 1962. This again will tend to over- 
estimate the “capital costs”. 

16. On the foregoing bases the figures included in the calculations for capital 
costs for 1962 are: 

On Method I £I52m. 

On Method II 10 per cent of £l,450m. = £145m. 

Explanatory comment on “E — Lighting” 

17. The part of the total lighting costs attributable to vehicle traffic has been 
taken as that incurred on trunk roads by the Ministry of Transport and local 
authorities and on classified roads by county boroughs, on the assumption that 
the expenditure by all other authorities is incurred mainly for the benefit of 
ratepayers. 

Explanatory comment on “F — Costs of Accidents not covered by insurance” 

18. The appropriate figure to include in the calculations in respect of accidents 
would be the charge falling on public funds, mainly the National Health Service. 
There is no easy means of determining this figure. It would, however, represent 
a large part of the difference between the estimated total costs caused by acci- 
dents and the amounts paid by insurance companies in meeting accident claims. 
The total difference has been used; it is clearly an overestimate, but not such 
as to make a significant difference to the final results. Total costs of accidents 
are estimated in accordance with the principles described by D. J. Reynolds 
“The Cost of Road Accidents” (Journal of the Royal Statistical Society, 
Vol. 119, Part 4 (1956)), the original estimates being kept up-to-date by the 
Road Research Laboratory. Figures of the amounts paid by insurance com- 
panies are also compiled by the Road Research Laboratory. 

Explanatory comment on “G — Policing and Traffic Control” 

19. The costs of traffic control have been taken as one-third of the costs of 
the country’s police forces (following A. R. Prest, op. cit.). 

Total costs 

20. Total road costs for 1962 according to the foregoing definitions are set 
out below: — 

TABLE 1 

Total road costs in 1962 analysed by classes of cost 

£ millions 

Method Method 

Cost class 1 II 



(A) Capital costs 


152 


145 




(B) Maintenance and repair, etc 


72 


72 




(C) Cleansing and snow clearing 


31 


31 




(D) Lighting 


7 


7 




(E) Costs of road accidents not covered by insurance ... 


7 


7 




(F) Policing 


57 


57 




(G) Highway administration 


22 


22 




Total 


348 


341 
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in ALLOCATION OF COSTS 



General 

21. The following paragraphs deal successively with the classes of road costs 
distinguished in paragraph 8 above. In relation to each class of costs the prin- 
ciples and methods adopted by the Ministry are described and the results given 
of the calculations that have been made. Some general points, however, need 
discussion first. 

22. Greater accuracy in allocation could, in theory, be achieved by dealing 
successively with each class of road (namely Trunk, Class I, Class II, Class III 
and Unclassified) : taking the costs of each according to the classes of cost 
listed in paragraph 8 and the usage of each by each category of vehicles. Tables 
2 and 2A show the significant differences in the proportions within total traffic 
of various types of goods vehicles on the different classes of road. 



TABLE 2 

Goods Vehicles: estimated proportion of total road traffic 



Type of goods 
vehicles by number 
of axles 

Light van 

O&er, 2axles 
Other, 3 or more axles 

All goods vehicles . . . 



Trunk 



10 

15 

5 



Class I 



Type of road 
Class II Class III 



12 

11 

2 



14 

10 

1 



15 

9 

2 



25 



Percentages 

Unclassified 



18 

9 



Source: Road Research Laboratory, “Sample Survey of the Roads of Great Britain”. 



TABLE 2A 



Goods Vehicles: estimated proportion of total road traffic 



Type of goods 
vehicles by unladen 

■weight Tnmk 



Type of road 

Class I Class II Class III 



Percentages 



Unclassified 



Over 


Not over 
lAtons ... 


... 10 


12 


litons 


3 tons 


... 3 


3 


3 tons 


— 


... 17 


10 


All goods vehicles . . . 


... 30 


25 



14 15 18 

5 5 7 

6 6 2 



25 26 27 



Source: Estimates based on data in Table 2 above. 
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23. Similarly. Table 3 shows the breakdown of expenditure by classes of 
road. 



table 3 

Road costs in 1962 analysed by classes of cost 
and types of road 



Cost class 



Trunk 



Type of road 
Classified 

II III 



Unclassified 



£ millions 

Ait 

roads 



(A) Capital costs: 

Method I 

Method IL ••• 

(B) Maintenance and repair, etc. 

(C) Cleansing and snow clearing 

(D) Li^ting^ 

(E) Costs of accidents not covered 

by insurance^ 

(F) Policing'^ ••• 

(G) Highway adminstration^ ... 
Sub-total of classes (BHG) 

Total including (A) Method I 
figure 

Total including (A) Method II 
figure ' 



14 

16 

2 



15 

5 

2 



3 1 1 

27 6 7 

2 2 5 

64 23 35 



27 

4 



1 

6 

9 

47 



152 

145 

72 

31 

7 

7 

57 

22 

196 



111 



62 



1 Breakdown by type ot road not possible on this method (see paragraph 24). 

2. Allocation between classMed and onclassifled roads is accord, ng to share m total traffic 

“‘AiToStion between classified roads is according to road mileage in urban areas. 

4 Allocation between all types of toad is according to share m total traffic. 

5. Allocation between classified and unclassified roads is according to road mileage. 

24. These tables taken together suggest that the allocation of all expenditure 
without distinction between classes of road would be inequitable to the heavier 
vehicles, particularly because of the substantial expenditoe on unclassified 
roads for which goods vehicles generally cannot reasonably be held to have my 
significant responsibility. The Ministry has therefore thought it would be a fair 
compromise between this and dealing with each class of road separately to 
take out the expenditure on unclassified roads and allocate this between cars, 
light vans and motor cycles on a “passenger car unit-mileage” basis (whereby a 
motor cycle is taken as the equivalent to half a car or light van). However, m 
relation to cost class (A) “capital costs”, it would effectively be impossible to 
separate throughout the years from 1909 investment in unclassified roads from 
investment in other roads. No attempt has therefore beeri made to deal separately 
with investment expenditure on unclassified roads either on the Method 1 
or the Method II approach to capital costs, but all other expenditure on un- 
classified roads has been dealt with separately. Accordingly: (a) the discussion 
of cost class (A) (paras. 27-32) relates to the cost of all roads, (b) the disomaon 
of cost classes B-G (in paras. 33-41) relates to trunk, class I, class II and clap 
III roads as a block; (c) unclassified road costs in classes B-G are treated m 
para. 42. 
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25. The available information makes it possible to divide goods 

hv weiaht into seven groups, all vehicles having an unladen weight of more 
than 8 tons faffing in one group. The Ministry has divided goods vehicles into 
categLrarcSgly. It should perhaps be noted here that the correlaUon 
between vehicles’ unladen weight and their axle loadings throughout the rang 
of both is not particularly close. 

26. The Ministry also wishes to comment on the ! 

tests were carried out under the auspices of the Association of Amencan 
Highway Officials in the United States at a cost understood to be of order 
of S27in with the aim of establishing the number of applications of vanous 
loaded axle-weights that roads built to different standards could carry before 
they deteriorated to the point of unserviceabiUty; and, accordingly, to what 
specifications road pavements (or carriageways) must be built to serve the needs 
of" s weights of vehicles. From these tests have been derived formulae 
(not by A A.S.H.O. themselves) relating the costs incurred in constructing and 
renewing carriageways to the laden axle-weights of the vehicles using them 
The Miffistry has some doubt about the reliance that should be placed on these 
findings fo7the purpose of road cost allocations, endorsing the comments 
made by the Director of Road Research at a meeting of the Institution o 
Civil Engineers held to discuss the tests. The Director said: 

“Although it is of the utmost importance that the conclusions from this 
very large raperiment should be utilised to the full in Great Britain, it is 
essential first to consider the results carefully in relation to Bntish condit- 
ions A major factor is the influence which frost had on the performance 
of the flexible pavements. The fact that 57 per cent of the failures occurred 
to the first spring thaw and 23 per cent in the second shows that the pave- 
^nts were critiLlly weak during those periods. So far as the heai^ axle 
loads are concerned, the A.A.S.H.O. experiment was an accelerated test 
the concentration of axle loading being 5-10 times that wdl be 

present on a normal heavily trafficked British road. It is possible that many 
Ltions failed which would have survived the normal traffic concentration 
of a highway. This seems to be a basic weakness of the test and the method 
of weighting the applications of axle load used in the analysis does not 
appear to overcome the difficulty.” 

Nonetheless, to the extent indicated below in consideration of costs in classes A 
and B, the Ministry has made use of the A.A.S.H.O. findings m some of its 
calculations. 



(A) Capital costs— (1) on Method I (“pay as you go”) 

27. Capital costs computed according to Method I (see para. 12 above) 
may be said to be incurred: 

(a) to improve the constructional standards of existing roads; and 

(b) to increase the capacity of the road system. This involves enlarging 

existing roads and constructing new roads of a size and strength 
adequate to withstand expected usage of the roads by the expected 
quantity of mixed traffic. 
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The logical distinction between these types of capital costs is that in theory the 
allocation of costs of increasing the capacity of the road system should take 
account of where responsibility for the need for greater capacity truly rests. 
This could never be an easy question even with the fullest information about 
existing traffic and the best predictions of future traffic in relation to a particular 
road. In general there is evidence from traffic censuses to show that, while the 
flow of goods traffic through the year— and indeed on the trunk routes through 
the 24-hour day— is relatively steady, private cars have chief responsibility 
for traffic peaks ; and accordingly it could be argued that the costs of investment 
for the purpose of increasing capacity should be allocated mainly to them. 
The Ministry has not, however, attempted to examine the possible split between 
the two objectives of capital investment stated above, but has treated all capital 
investment alike and allocated its costs between categories of vehicles on 
engineering considerations. 

28. The first step in the allocation of capital costs has been to establish, to the 
limits of possible accuracy, the part of total construction costs which can be 
ascribed to the need to cater for the special demands of heavy vehicles. This can 
best be done by subtracting from the costs of a road built to a standard suitable 
for mixed traffic the costs of a road suitable for use by light vehicles only. 
No actual roads of the latter type are built and the relevant costs can be obtained 
only from theoretical calculations. Such calculations have been done by the 
Ministry’s highway engineers to estabUsh the saving potentially possible from 
constructing a motorway for the use of light vehicles (i.e. vehicles of less than 
\i tons unladen weight). These calculations, which are described in the Appendix 
indicate that the saving on these assumptions is approximately 17J per cent 
of total costs. The Ministry estimates that the corresponding saving on the 
construction and minor improvement of other types of road would be no 
greater than this, and so it has taken the part of total costs which can be ascribed 
entirely to heavy vehicles as 17^ per cent. 

29. This part of capital costs has therefore been ascribed exclusively to heavy 
vehicles (i.e. vehicles of more than li tons unladen weight) and allocated amongst 
the categories of heavy vehicles which this paper distinguishes (within the 1 ton- 
2 ton category half the vehicles have been assumed to weigh more than 1^ tons). 
For the purpose of this allocation the Ministry has used two alternative bases, 
namely: 

(i) allocate costs in proportion to the gross-ton-miles performed by the 
difierent categories of vehicles; or 

(ii) rely on the indications from the results of the A.A.S.H.O. Tests that 
the increases in constructional standards necessary if carriageways are 
to withstand the passage of heavier vehicles are proportional to axle- 
weight ratio raised to the power of two-thirds. 

30. This leaves a balance of investment costs amounting to 82i pet cent 
of the total to be allocated amongst all vehicles. These costs have been allocated 
on a basis of p.c.u.-mileages. The significance of p.c.u.’s (passenger car units) 
in this connection is that they are generally accepted as a measure of the space 
occupied by, and the effect on traffic flow of, different types of vehicle. The 
p.c.u. measure classes together all heavy vehicles as the equivalent of three 
private cars. 
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31 Allocating total investment costs in accordance with paragraphs 29 and 
30 above gives the results in Table 4 which Mows. Here columns and 1 and 2 
show the effects of the alternative procedures described in paragraph 29 and 
columns 4 and 5 give the sums of columns 1 and 3 and columns 2 and 3 res- 
pectivdy. It will be seen that the two procedures give very similar results. 



TABLE 4 



Capital costs compnted according to Method I allocated 
to categories of vehicles 



Category of 
vehicle 



Cars and taxis 
Motor cycles 
Buses and coaches 



£ millions 

(/) (2) y) 



Costs ascribed exclusively 
to heavy vehicles 



Allocated 
on basis of 
gxoss-ton-miles 



Allocated on basis 
of estimated 
axle-velgkt 
raised to power 
of two-thirds 



4-4 



3-8 



Balance of 
costs 
allocated 
between 
all vehicles 
on a basis 
of p.CM. 
miles 

62-5 

3-4 

9-4 



(4) 



Total 
eolums 
1 0^3 



62-5 

3-4 

13-8 



(3) 



Total 
eolums 
2 and 3 



62-5 

3-4 

13-2 



Goods vehicles 
Over Not Over 

1 ton . • 

1 ton 2 tons . 

2 tons 21 tons 

21 tons 3 tons 

3 tons S tons 

5 tons 8 tons 

8 tons — 
Total goods 

Total 



0-9 

0-7 

2-6 

10-9 

4-8 

2-3 



22-2 



0-7 

0-8 

3-1 

IM 

5-1 

20 



7-5 7-5 7-5 

4-6 5-5 5-3 

2-6 3-3 3-4 

7-4 10-0 10-5 

20-1 31-0 31-2 

6-0 10-8 11-1 

1-9 4-2 3-9 

22-8 50-1 72-3 72-9 



26-6 125-4 1520 152-0 



(A) Capital costs— (2) on Method n (“capital invested”) 

32. The allocation of capital costs determined according to Method II 
fsee para 13 above) presents a conceptual problem. Costs associated with 
Lpitd invested in the past cannot be said to be due to the reqmrements of 
particular categories of vehicles today, nor can it be assumed that the relative 
responsibilities that can be attached to the different t^es of vehicle^or the 
constructional standards adopted today hold good equaUy for the past. There is, 
therefore no whoUy satisfactory way of making the aUocation and, in the 
absence of any better method, the Ministry considers that the capital costs 
computed by Method II might be allocated m accordance with the pnnciples 
described in paras. 29 and 30 above. Since the total for aUocation is, as para. 16 
above shows, closely similar to the total according to Method I. a separate 
calculation related to Method II capital costs is not shown. 
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J Posts including Costs of Providing Signs, Signals 

(B) Maintenance and Repan Costs, inciuuuis s- o- 

and Road Markings: , „ • , , 

^ , f riosrrihed as “maintenance and repair costs includes 

33. The class °f ^ ^hich the relative responsibilities of different 

outlays for a var^tyo p P markedly. Since cleansing and show 

dass (C)l it is probably sufficient to 

distinguish work into these elements. 

tS nreventive maintenance of the road surface, i.e. rnaintenan^ to k^p 

™ ffirrun^aing surface in good order and prevent the need for actual 

repair; 

(iii) miscellaneous work on drainage, kerb renewal, etc. 

(iv) provision of signs, signals and road markings. 

, , about division of maintenance and repair expen- 

Sreen different objectives any attempt at further breakdown would be 
unrealistic. 

X- f r,\ rn<itt 5 the A A.S.H.O. Tests tend to show 
that^e?ati*"r^p“S^^ in proportion to the fourth power of die 

nCTeate Tth^^ axle-weight of vehicles. Apphcatmn of a cost ^ocabou 
foS^baSd on this fmding inescapably means the aUocation to heavy 
vehicles of almost all repair costs. 

35 The Ministry is unaware of any authoritative study of the reladve res- 

IV ratemries of vehicles for wear to the surface of the road 

an^hence for (ii) the costs involved in preventive maintenance of it. But it 
coS that tte closestrelationship is probably to be found be^een surface 
wear and the weight applied to the surface, and accordingly it has allocated these 
costs on the basis of gross-ton-miles. 

36 The Ministry considers that (iii) the costs of miscellaneous maintenance 
work and (iv) the costs of providing signs, signals and road markings can most 
reasonably be allocated on the basis of vehicle-miles. 

37 It is now necessary to state to what parts of total maintenance and repmr 
corfs elh of the allocation procedures described in the preceding paragraphs 
has been applied. Essentially the Ministry has taken what it considers to be 
reasonable assumptions: no precise split of maintenance and repair costs ^ 
ever been made. But these assumptions do take account of modern engmeenng 
nractice which is towards preventive maintenance. Normally nowadays 
Linten’ance does not take the form of repair to roads which have become 
unserviceable under the impact of traffic, but rather is earned out ^6^ smous 
damage occurs, often on a scale which raises the beating qualities ™ad to 
standard which ensures only minimal detenoration in expected traffic condi- 
tions. In present conditions the Ministry is satisfied that the part 

and repair costs incurred in making good roads se^usly damaged b, the point 

where they need repair cannot exceed 25 pet cent This percentage 

been incorporated in one set of assumptions, while another set includes a lower 
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(and probably more realistic) figure for repair of 0 per cent. Miscellaneous 
maintenance and the costs of providing signs, signals and road markings have 
been taken as alternatively 40 per cent and 25 per cent; and preventive mainten- 
ance in each case as 50 per cent. On a combination of extreme assumptions 
the two complete sets of assumptions about the appropriate split m the total 
costs of maintenance, etc. are thus (figures are percentages) . 



Repair 

Preventive maintenance ... 

Miscellaneous and Signs, etc. 



Assumption No. I Assumption No. 2 



25 

50 

25 



10 

50 

40 



38. Allocations between categories of vehicles on the foregoing assumptions 
give the results in the following Table. 



TABLE 5 



Maintenance and repair costs on trunk and 
classified roads allocated to categories of vehicles 



(/) 

Allocation on 
basis of assumption 
Category of vehicle No. 1 {.see para. 3F) 



i.2) 

Allocation on 
basis of assumption 
{No. 2 {see para. 3F) 



Cars and taxis ... 
Motorcycles ... 
Buses and coaches 
Goods vehicles 
Over Not over 

— 1 ton 

1 ton 2 tons 

2 tons 2i tons 

tons 3 tons 

3 tons 5 tons 

5 tons 8 tons 

8 tons — 

Total goods 



14-3 

0-9 

2-7 



1-6 

1-5 

0- 5 

1 - 8 

7- 9 

8- 5 
5-3 



18-5 

1-4 

3-0 



2-1 

1-8 

0- 5 

1- 9 
7-6 
5-2 
3-0 



Total 



45-0 



45-0 



It will be seen that column 1 gives an allocation less favourable to heavier 
vehicles and column 2 an allocation more favourable to heavier vehicles. 



(C-E) Costs of Cleansing and Snow Clearing; of Lighting; and of Accidents not 
covered by Insurance 

39. The Ministry considers that the appropriate basis for allocating these 
costs is in accordance with vehicle-miles. The following Table shows the results 
of these calculations. 
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TABLE 6 



Costs on trunk and classified roads of cleansing; of lighting; and of 
accidents not corered by insurance allocated to categories of vehicles 



Category of vehicle 



£ millions ^ost of 

Cleansing accidents not 

and snow Lighting covered by 

clearing costs costs insurance Total 



Cars and taxis 
Motorcycles 
Buses and coaches . . . 
Goods vehicles 
Over Not over 

— 1 ton ... 

1 ton 2 tons... 

2 tons 2itons... 

2i tons 3 tons 

3 tons 5 tons 

5 tons 8 tons... 

8 tons — 

Total goods 
Total ... 



17-3 

1-9 

0-9 



2-1 0-6 

1-3 0-3 

0-2 O'l 

0- 7 0-2 

1- 9 0-5 

0-5 0-1 



27-0 



4-5 


3-9 


0-5 


0*4 


0-2 


0-2 




0-5 




0-2 




0-1 




0-2 




0-4 




0-1 


1-8 


1-5 



7-0 ^ 



25-7 

2-8 

1-3 



3-2 

1'8 

0-4 

H 

2-8 

0-7 

0-2 

10-2 
40-0 



(F) Policing and Traffic Control Costs 

40. Inasmuch as the need for traffic control results from traffic flow and the 
accepted measure of contribution to traffic flow is p.c.u s, there is a strong case 
for allocating these costs according to p.c.u.-miles. But it may also be argued 
that they should be allocated simply according to vehicle-miles, and calculations 
on both bases are shown in the following Table. 

TABLE 7 

Policing and traffic control costs on trunk and classified roads 
allocated to categories of vehicles 



Category of vehicle 


£ millions 

(1) allocation on basis 
of p.c.u. miles 


(2) allocation on basis 
of vehicle miles 


Cars and taxis ... 


25-3 




32-8 


Motorcycles ... 


T4 




1-6 


Buses and Coaches 
Goods vehicles 
Over Not over 




40 




... 3-1 




1 ton 2 tons 


... 1*9 


2-4 




2 tons 2i tons 


... 1-1 






tons 3 tons 


... 3-0 






3 tons 5 tons 


... 8-2 


3*6 




5 tons 8 tons 


... 2-4 








... 0-8 


0*3 


13-1 


Total goods 


20-5 




Total ... 


51-0 




510 



It will be seen that column 1 gives an allocation less favourable to heavier 
vehicles and column 2 an allocation more favourable to heavier vehicles. 

(G) Costs of Highway Administration 

41. In general, administration costs should be allocated on the same basis 
as the costs of the road works and services with which they are associated. 
The simplest method of achieving the right allocation between categories of 
vehicles would seem to be to sum all costs for each category of vehicle and 
allocate administration costs proportionately to these totals. The amounts 
under the heading of administration are not, however, large and in practice in 
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arriving at the single set of figures in the Table which follows, the Minis ^ to 
taken the average of the extremes of costs which may, as shown in Tables 4-7 
above be aUocated on alternative assumptions to different categories of vehicles. 



TABLES 

Administration costs on trunk and classified roads aUocated to 
categories of yehicles 



Category of vehicle 




£ millions 


Cars and taxis 


— 


6-1 


Motor cycles 


— 


0*5 


Buses and coaches 


— 




Goods vehicles 
Over Not over 
— Iton 


0-7 




1 ton 2 tons 


0-5 


— 


2 tons 2itons 


0-2 


— 


2itons 3 tons 


0*7 


— 


3 tons 5 tons 


2-1 


— 


5 tons 8 tons 


0-9 


— 


8 tons — 

Total goods . . . 


0-4 


5-5 


Total 


— 


13-0 



Expenditure on Unclassified Roads 

42. As explained in paragraph 24 above, the Ministry has calctoted separ- 
ately the allocation of expenditure (other than expenditure on capital accoto) 
on unclassified roads between light vans, private cars and motorcycles. The 
results are as follows : 



TABLE 9 

Expenditure on unclassified roads (excluding expenditure on capital 
account) allocated between cars, motor cycles and light vans 



Category of v ehicle £ millions 



Cars and taxis 


— 


37*7 


Motor cycles 

Goods vehicles 






Over Not over 


— 1 ton 


4-6 


— 


Iton 2 tons 


2-8 


— 


Total goods ... 


— 


7-4 



Total ... — 47-0 



43. The figures in Tables 4-9 above may of course be combined in a variety 
of ways. But, as indicated in para. 4 above, the Ministry has thought it would 
be instructive to see the effects of summing on the one hand those figures which 
combine to produce a less favourable picture for the heavier vehicles and on the 
other those which combine to produce a more favourable picture. These results 
appear in Tables 10 and II respectively. Both Tables include capital costs 
computed according to Method I (see para. 12 above) only; but as p^a. 16 
above shows, the results that would be obtained with the inclusion of Method II 
capital costs would be only marginally different and they have therefore not 
been separately calculated. 

Ministry of Transport, 

London, S.E.l. 

August, 1964. 
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Total road costs (including capital costs computed according to Method I) aUocated to 
eategories of yeliicles on bases producing a less favourable picture for the heavier vehieles 
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Appendix to Annex 2 



Comments by the Ministry of Transport’s Highways Engineering 
Department on the Savings in Construction Costs 
obtained from building a Motorway to carry 
Light Vehicles only 



1. Engineers of the Ministry of Transport have examined the hypothetical 
possibility of building a motorway for the carriage exclusively of vehicles of 
30 cwt, maximum unladen weight. They have assumed : 

(a) that lane widths would remain at 12 feet to accommodate high-speed 
vehicles; 

(i) that hard shoulders, verges and medians should be built to the same 
dimensions as for a general-purpose motorway; 

(c) that adequate headroom clearance at bridges would be 9 feet. 

2. They judge that any increase in speed which might be realised on a road 
from which heavy vehicles were excluded would not necessitate any increase in 
constructional standards or costs. Most of the increase in the mean speed of 
vehicles would occur as a result of faster travel at the lower ranges of speed 
rather than at the higher, so that the top design speed could remain unaltered. 
To increase it by, say, 5 miles per hour would not in any case produce any 
significant increase in cost. 

3. They calculate that savings could be made as follows (all figures per mile); 

(i) on structures — £50,000; 

(ii) because of the reduced clearance on road bridges, in earthworks, 
drainage and land costs on both the motorway and the side roads — 
about £25,000; 

(iii) on earthworks designed to moderate gradients — £4,000 per mile. 
With no heavy vehicles somewhat steeper gradients could be used, 
though the effect would vary considerably with topography and 
geology, and also with the scope available in route selection, 
especially in hilly areas. On a typical length of motorway the limiting 
factor in profile design might well be the attainment of adequate 
forward visibility on summit curves, and the levels of railways, 
rivers and roads to be crossed, rather than maximum gradients. 
But, overall acceptance of a 5 per cent desirable maximum grade 
with an increase to an absolute maximum of 6 per cent would produce 
the saving estimated; 

(iv) from modifications in pavement design — about £45,000. The lowest- 
strength category pavements have a total thickness of only 2 in. less 
than that of the highest category in order to allow for frost action, 
but they are composed of cheaper materials. This would apply also 
to the hard shoulders. On the motorway carriageways a strong 
rugous and impervious running surface would still be required, i.e. 
hot rolled asphalt as at present, to deal with the intensity and speed 
of traffic. 

4. Total obtainable savings would thus be of the order of £124,000 per mile. 
This is 17J per cent of the average cost of motorway construction (£700,000 
per mile). 
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ANNEX 3 



Comments on “Road Revenues and Costs” 

A Report by the Transport Holding Company! 

1. The approach to the road track cost problem adopted by the Transport 
Holding Company in “Road Revenues and Costs” which was presented to the 
Geddes Committees was similar to some of the approaches looked at in the 
present Report. An attempt was made, for example, to draw up a balance sheet 
for the road system which produced, as do the figures in this report, (chapter 5) 
a surplus of revenue over public costs. A number of methods were explored 
of putting the road system on a commercial, or public enterprise, basis. A large 
number of ways of treating capital were examined and the appropriate charges 
and yield on capital value estimated. None of these altered the conclusion that 
the roads considered in this way were running a surplus. 

2. In one important way, however, the T.H.C. report differs from this Report. 
It was argued that if what have been termed community costs in this Report 
are brought into the reckoning, then community benefits should also be brought 
in. The argument, as it is put in the Report, is fallacious because it involves 
double counting^. 

3. The benefits mentioned in the T.H.C. report, e.g. the fact that the flexibility 
that road transport offers allows new patterns of manufacturing, stockholding, 
distribution and choice of location, together with the “gain” experienced on 
leisure activities made possible by road transport, are benefits accruing through 
road use. The benefits received by road users are measured in benefit calculations 
by estimating savings in vehicle operating costs, time and accidents which result 
from new roads and road improvements. It is principally savings in time which 
make rescheduling possible and it is the ability to reschedule that permits new 
patterns of manufacturing, stockholding and distribution and choice of 
locations. Thus to value time savings and these other benefits would be double 
counting. In any case, however greater the benefits accruing from road use are 
than the costs of providing roads, it by no means follows that these costs should 
not be met by road users. A surplus of benefits over costs, however great, 
simply means that overall the current commitment of resources to roads is 
justified. 

4. It is not, of course, double counting to estimate the benefits that accrue 
directly to non-road users, e.g. the rights of way enjoyed by statutory under- 
takings and to argue that these should be set against the costs of providing 
roads. This question is discussed in Annex 9. 



h Transport Holding Company “Road Revenues andCosts*’ memorandum to the Committee 
on Carries’ Licensing (Geddes Committee), T.H.C., 1964. 

2. Cf. paras 55-56. 
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ANNEX 4 



Comments on “A Study of the Relative True Costs of Rail and Road 
Freight Transport over Trunk Routes” hy the British Railways Board’ 



1 The approach adopted in this study, also presented to the Geddes Com- 
mittee, was abstract : it did not look at actual costs incurred at the time when the 
Study was written, but examined a hyphothetical “cost/operational model in 
respect of the provision and maintenance of rail and road trunk routes and the 
operations over such routes”. This model compares road and rail costs and led 
to the conclusion that large freight road vehicles were not currently paying their 
share of track costs. The model can be criticised both factually and theoreti- 
cally. 

2 The main factual criticism concerns the Study’s assumption that over 
70 per cent of the cost of building a high capacity road would be saved if it did 
not need to be designed for heavy vehicles. This view which is examined m 
Annex 15 has received no support and it would appear unjustifiable. While this 
is by far the most important criticism, the treatment of a number of other 
items may nevertheless be challenged. 

3 It is not clear, for example, precisely how those maintenance costs which 
are solely attributable to heavy vehicles were calculated as there is no obvious 
way in which they could be derived by the statistical analysis referred to on 
page 19 of the Study. In fact, on the type of road under consideration, the 
proportion of total maintenance costs attributable solely to heavy goods 
vehicles is very small, since work on the surface is a very small proportion of 
total annual costs. The use of the A.A.S.H.O. results for high capacity roads 
might also be questioned, as there are strong reasons for thinking that uie 
A.A.S.H.O. results are too severe on heavy vehicles in British conditions. This 
is further discussed in Annex 15. However, once it is accepted that repairs to 
the surface form a small portion of total cost, this second point takes on much 
less importance, since it is only the combination of high repair costs and a 
relationship of the A.A.S.H.O. kind which allocates a high proportion of total 
maintenance costs to heavy vehicles. 



4. Further, there would seem no good ground to attribute, as the Study does, 
those costs which are unrelated to vehicle weight — certain construction and 
maintenance costs, snow clearing, road cleansing, police and lighting— on the 
basis of the different amount of road space each vehicle may be said to occupy. 
As the discussion of these cost items in Annex 1 5 indicates, there can be no case 
in terms of extra costs caused for attributing more of these costs per velucle 
mile to the heavier vehicle. If, then, there is no cost basis for the attribution, 
the allocation method is essentially one of equity not of economics (cf. chapter 8 
of the Report), and the reasons advanced in the Notes to the Tables to that 
chapter may be adduced in support of lower figures. Apart from these points, 
certain parts of the Study were handicapped by data deficiencies, particularly 
maintenance and policing costs for high capacity roads. The Railways Board, 
however, used the best available information at the time. 



1. British Railways Board, “A Study of the Relative True Costs of Rail and Road 
Transport overTrunk Routes,” memorandum to the Committee on Carriers Licensmg (Geddes 
Committee), 1964. 
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6. The major theoretical attraction of the Board’s Study is that it looks at 
future, and not at past costs. It is a long run marginal cost pricing approach 
(see Chapter 5.). But although this view has considerable economic support 
there are difficulties in applying it to roads. As Annex 17 argues, current capital 
expenditure on the system as a whole is the best approtdmation to long run 
marginal costs that it is possible now to achieve. An implicit assumption of the 
Board’s approach is that it is possible to isolate the trunk road system for 
charging purposes and charge for it separately, but with current methods it is 
impossible to discrimate between one route and another. Consequently any 
charge that was right for the type of route examined by the Study would have to 
be levied generally, which, because little investment is done off the main routes, 
would lead to a capital charge very much higher than what was actually being 
invested on the road network as a whole. 

7. A further implicit assumption is that the cost of providing extra capacity 
on motorways and dual carriageways is representative of the main trunk system. 
But although already some sections of motorway are being used beyond their 
design capacity there are nevertheless large parts — in terms of mileage — of the 
trunk system which do not need investment of the type proposed. In the period 
over which road investment capital might be written off, none may be needed 
on some stretches and therefore long run marginal cost may be accounted 
zero since no extra capital is needed to allow production to continue. Finally, 
the Board’s Study did not acknowledge the possibility that at the charges 
proposed, heavy vehicles would not wish to use the new facilities — in this they 
have ignored one of the implications of the benefit/cost analysis (cf. Chapter 7) 
viz, that it is not economically justifiable to attribute more costs to a vehicle 
class than the benefit it enjoys from the investment. It has been the experience 
of toll roads in the United States and France that heavy vehicles have been 
unwilling to use them at the prices charged, consequently prices have been 
lowered for this type of vehicle by one means or another. 
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annex 5 

The effect of charging for congestion on the pattern of charges 

1. The methods of allocating total public cost employed in chapters 8 and 9 
had the effect of attributing more cost per vehicle mile to the heavier vehicles 
th“ to the light. The purpose of this Annex is to consider whether, if congesboE 
costs were taken into account, as the discussion of short ruti marginal cost 
Tricing in chapter 5 suggested, the relative cost burden would be likely to change 
L Ttween heavy and light vehicles. No precise calculations can be presented at 
tUs stage: this will not be possible until the work on road pncmg' is more 
aXanced. The foUowing paragraphs then are a qualitative review of the relative 
considerations. 

2 The principal piece of evidence is the work done on the effect of different 
das'ses of vehicle on traffic speeds. Table A5 : 1 expresses this difference in terms 
of passenger car unit equivalences (p.c.u.’s) for various classes of vehicle m 
Afferent traffic conditions. The Table indicates, for example, that on rural roads 
Lavy vehicles have on average an effect three times greater on overa 1 taffic 
speeds than cars. In urban areas, the equivalances are rather different, heavy 
vLcles having relatively less effect than in rural conditions. The P.c u. values 
shown in this Table are based on work done in this country by the Road 
Research Laboratory. Table A5 :2 shows the results of work done in the United 
States The Table shows that in certain conditions, the p.c.u equivalences of 
goods vehicles are very high indeed and that these range widely from one set 
of conditions to another. In general, the steeper the gradient and the lower the 
proportion of goods vehicles in total traffic, the greater the effect of an additional 
vehicle. 

3 Tables AS : 1 and A5 ;2 show that heavy vehicles impose more congertion 
than light; however, there are two factors which tend to counter this effect. 
First heavy goods vehicles run a lower proportion of their total mileage in 
urban areas-i.e. where congestion is most severe. Second, both in urban and 
rural areas, goods vehicles run a higher proportion of their total mileage outside 
peak hours, when congestion is less severe. 

4 The first point is illustrated in Table A5;3. For all roads, cars, and light 
goods vehicles show a similar percentage of urban running (53 and 55 per cent 
respectively), motor cycles and public service vehicles show a higher percentege 
(62 and 67 per cent respectively) while goods vehicles show a lower percentage 
(45 per cent). 

5 No national statistics exist to illustrate the second point, but there are data 
from urban surveys and from trunk road censuses which, while not com- 
prehensive, are in agreement. The London Traffic Survey,^ for example, has 
produced data on the time distribution of vehicle crossings over the Thames, 
and of trips into and out of the boundary of the Survey Area. These both show 
that the time pattern of trips made by heavy goods vehicles is differeiff frorn 
light, especially cars. It is less markedly peaked and more evenly spread throu^ 
the day. A similar pattern is shown up by analysis of census points on main 
trunk routes. 



1. See Annex 7. , , 

2. London County Council and Ministry of Transport. London Traffic Survey: volume l, 



L.C.C., 1964. 
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6. These two effects only go a small way towards reducing the relativities 
suggested by the p.c.u. equivalences. Although the pattern of commercial 
vehicle flow is markedly less peaked, nevertheless a high proportion of their 
journeys are effected, both on urban and rural roads, at times when they are 
busy or congested. While it is true that there are important quantities of freight 
moved overnight, this involves only a small proportion of the total vehicle fleet. 
Calculations have shown that commercial vehicle flows would have to reach 
higher than average levels outside normal peak hours and similarly that only a 
small proportion of their total mileage would have to be run in urban areas to 
counteract significantly the p.c.u. equivalences. 

7. A fourth and last point may be mentioned although it is less clear which 
way it will affect the balance. It is probable that heavy goods vehicles when 
parked, at least during loading and off loading, cause more congestion 
than light. However, they spend a great deal of time parked off the roads — e.g. 
when being loaded in factories and/or garaged for the night, where they cause no 
congestion at all. 

8. Nothing has been said in this Annex about the effects of introducing con- 
gestion pricing on the amounts paid by different classes of heavy goods vehicle. 
This is discussed in Annex 19. 



TABLE A5:l 



Passenger Car Equivalents (p.c.u.’s) 
(M.O.T. and R.R.L.) 





Rural roads* 

( M . O . r .) 


Passenger car units 
Urban Round’ 

Streets aboitls 


Traffic 

Signals 


Cars and light van s 


1-0 


1-0 


1-0 


10 


Commercial vehicles (Medium) 


3*0 


1-75 


2-8 


1-75 


Commercial vehicles (Heavy)... 


30 


2-5 


2-8 


1-75 


Buses and coaches 


3-0 


3-0 


2-8 


2*25 


Motor cycles 


1-0 


0-75 


0-75 


0-33 


Pedal cycl^ 


0-5 


0-33 


0-5 


0-2 



* With moderate amounts of gradient and curvature. 
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Passenger Car Equivalents of Trucks on Ordinary 
Multilane Highways, on Specific Individual Subsections or Grades 

Passenger Car Units (jj.cm.'s.) 
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TABLE A5;3 



Vehicle Miles on all roads in Great Britain 
1965/66 

Urban and Rural Mileage by vehicle type 



Vehicle category 


Urban 


Rural 


Total 


Cars 


... 52-8 


47-2 


1000 


Motorcycles 


... 62-1 


37-9 


100-0 


Buses and coaches . . . 


... 63-2 


36-8 


100-0 


Light vans 


... 55-0 


45-0 


100-0 


Heavy goods 


... 44-9 


55-1 


100-0 


All vehicles 


... 52-7 


47-3 


100-0 
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ANNEX 6 



Regulations and charges: relative merits 

1. In the main text regulations have been referred to as substitutes for 
pricing. This Annex considers the relative advantages of each. 

2. In principle it would be possible to allow everyone to run whatever sort of 
vehicle they like wherever they liked. Such freedom could be controlled by a 
complicated system of pricing, which would relate to all the factors controlled 
by regulations and which would bring home to the user the costs he imposes on 
other users by operating his particular vehicle. To take only one example, 
long vehicles would be charged special prices to reflect the extra public and 
community costs their length causes. Road users would thus be able to choose 
between the extra costs on the one hand, and the advantages to them on the 
other, of running the larger, or heavier vehicles. Thus anyone with sufficient 
resources could use what vehicle he pleased on the public highway so long as he 
met all the public and community costs he occasioned. 

3. There are three main reasons for imposing regulations instead of using the 
price system. The first is that in some oases, especially those concerned with 
amenity, an all or nothing choice is in practice, involved. A few parked vehicles 
may be considered to be as unsightly as a large number. The price would 
therefore become so high that no one vehicle could afford to pay it, and to 
charge it would be pointless. It is easier to make a regulation. The second 
derives from administrative difficulties. Scales would have to be fixed for so 
many factors and the appropriate place on each scale determined for each 
vehicle, that the assessment of the relevant charge on a particular commercial 
vehicle could be out of all proportion to the issues and sums involved. The 
existing charging mechanisms are in any case insufficiently flexible to reflect 
the appropriate cost differentials. Yet pricing loses much of its effectiveness if 
charges cannot be closely related to costs. The system of fees proposed for 
abnormal indivisible loads is only practicable because of the existing close 
system of control over movements of this type and it is an isolated example. 
A third reason is that use of the price mechanism may be regarded as inequit- 
able, since it enables the rich to impose costs on others. Even though these costs 
are paid for, it may be thought unfair that they should be allowed to do so. 

4. Regulations may therefore be used in preference to the price mechanism 
for various reasons. But, except where administration costs are high, they will not 
be as economically efficient as, in principle, use of the price mechanism would be. 
The reason for this is as follows : when governments regulate, for example, the 
size of vehicles to be used on the road, they try to strike a balance between the 
gain to operators of being able to use vehicles which offer lower unit costs to 
them, with the losses that might accrue to other road users through congestion 
and extra accidents. When the regulation is framed, it is an all or nothing 
matter, excluding, absolutely, a given type of vehicle. But there may be operators 
for whom it is particularly advantageous to operate this type of vehicle. If the 
price of operation where high — reflecting exceptional congestion or road 
maintenance costs — they would be prepared to pay it, because on balance it 
would be advantageous; yet they are not, under a regulation, in a position to 
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do so. There is an evident loss here, which the “coarseness” of the regulation — 
which may well be justified on balance over all the cases it affects — cannot 
avoid. Of course, it is often possible to redraw, or use discretion in applying 
a regulation, so as to exempt particular vehicles from it, when it is possible to 
identify instances where their use is justifiable. 
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ANNEX 7 



Road Pricing 

1. In Chapter 5 it was mentioned that the Road Research Laboratory are 
investigating the technical feasibility of various systems of charging vehicles for 
the use they make of roads, which would, in particular, allow congestion costs 
to be reflected in charges. This work is now well advanced and has reached the 
stage where contracts have been let for the development of the equipment 
required for technical feasibility evaluation. 

2. The ideal system of road pricing would be both flexible and equitable. 
Flexibility means the possibility of levying charges according to the road, type of 
vehicle, and time involved. Equity means that journeys made for similar distances 
and in similar conditions should bear similar charges. 

3. The two charging methods currently under consideration at the Road 
Research Laboratory are both point-pricing systems, and they both potentially 
satisfy the requirements of equity and flexibility. In such a system pricing points 
are located on the roads at fairly frequent intervals and a vehicle is charged each 
time it passes one. The essential difference between the two methods is in regis- 
tering the charge. In one, it is registered by a meter carried on the vehicle 
which is actuated by means of an induction field transmitted from a loop of 
cable under the road surface at the pricing point. In the other, the loop of cable 
at the pricing point acts as a receiving aerial to pick up a signal transmitted from 
the vehicle. Each vehicle has its own code which is passed from the loop to a 
central computer where the charge is calculated and registered. Differentiation 
by vehicle type is potentially achieved by having different meters, and given a 
large enough number of pricing points and the possibility of central switching 
control, the price of a route could be changed as congestion on the route changes. 

4. The potential flexibility of these systems is clearly enormous. If one could 
be perfected, it should be technically possible to bring about a much closer 
relation between charges and whatever costs were considered relevant for 
charging purposes. Technical considerations are not, of course, the only factors 
determining charging policies. There are others, such as the preparedness of road 
users to respond to price differences, difficulties of enforcement and other 
administrative and fiscal problems, which will all have to be taken into account 
if the technical work shows that improved charging methods can be devised. 
Until further work has been done on all these, therefore, it is not possible to 
assess whether a feasible system can in fact be developed. 
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ANNEX 8 



The estimation of congestion costs 

1 . When an individual vehicle uses the road system it incurs the various user 
costs listed in Table 2: 1. On many roads, however, it causes additional costs to 
the tralBc already on the roads, in that it increases the time and other costs of 
these vehicles. This is a clear divergence of private from social marginal cost, 
where private marginal cost is defined as the cost borne by the user of the vehicle, 
and social marginal cost is the cost of the vehicle’s journey to all the road users. 
It is very likely, therefore, that there will be some vehicles at the margin deriving 
less benefit from their journeys than the total costs which they incur and cause 
(although they will, of course, be gaining more benefit than the costs they are 
incurring privately). There are economic gains if this traffic were removed, as 
would occur, if it were charged its marginal social costs. As they are not charged, 
losses accrue. 

2. These losses may be called the costs of congestion. This is giving a specialised 
meaning to congestion, for it is quite possible that even if each vehicle were 
paying its marginal social cost, and congestion costs as defined here were 
therefore zero, there would still exist congestion as popularly understood — 
queues of traffic at traffic lights or behind heavy lorries on single carriageway 
roads. This would be “economic congestion”, in that the value of the journeys 
to those causing the congestion would be greater than the costs imposed on the 
congested vehicles. So it should not be thought that the elimination of congestion 
costs as defined here on a given road network would mean the creation of free 
flow conditions. 

3. In principle, in order to estimate these costs, the difference should be 
calculated between the costs and benefits which would prevail if vehicles had to 
pay their marginal social costs and those which prevail now. This method cannot 
be used in practice, since it is not possible to estimate what the levels of road use 
would be, were measures taken to equate private and social costs. 

4. Two approaches remain. Before dealing with them in some detail, however, 
it would be as well to mention the problem of aggregation which arises in 
applying them. A change in the demand for vehicle miles will mean that con- 
gestion costs will fall by any number of different amounts, according to where 
the change in demand is felt. In the absence of the sort of detailed knowledge 
which would enable this to be predicted exactly, an assumption must be made 
about it, and that assumption is normally one of proportionality — that is, that 
any change in the demand for the service of roads will be distributed among 
the various roads in proportion to the traffic which they bear. 

5. The first approach is to make an assumption about the demand curve 
for road use. This is the approach followed by the Road Research Laboratory 
in the Appendix which they prepared for the Smeed report. They assumed that, 
over the relevant range, the elasticity of demand was unity. (TMs means that a 
percentage increase in price would bring about an equal percentage reduction in 
quantity demanded.) On this basis, using for the cost curve empirically derived 
relationships between traffic density and speed, and speed and cost, estimates 
of the level of congestion costs in urban areas only throughout the country of 

71 



Printed image digitised by the University of Southampton Library Digitisation Unit 



between £100m. and £200m. were made for 1959/60. One limitation of the 
method is that there is no good evidence on the elasticity of demand, although 
some recent work by J. M. Thompsoni suggests that the elasticity is probably 
not greatly in excess of the one assumed. Calculations have shown, however, 
the relative insensitivity of the benefit figure to changes in the elasticity. 

6. The second approach is also used by the Road Research Laboratory. 
This does not pretend to produce a figure which is the predicted result of 
implementing a new pricing policy but one which might be treated rather as an 
index of congestion costs. This method subtracts the costs which would be 
incurred were the present number of vehicle miles to be achieved at a “free flow” 
speed of 25 m.p.h. from the present level of costs. Present costs are estimated 
according to the speed cost relationship mentioned above; unfortunately work 
on an estimate of the frequency with which different speeds actually occur in 
congested areas is not complete, so rather tentative estimates of average speeds 
have had to be used. It is probable, given the particular nature of the speed cost 
relationship, that figures based upon an actual average speed will bias the cost 
estimates downwards. The R.R.L. have the following estimates of congestion 
costs, for a mean urban speed of 20 m.p.h. and mean rural speed of 32 m.p.h. : 
£730m. in 1965 and £790m. in 1966. Since these figures were calculated, further 
work on the value of time has implied that the value actually used were too high, 
and has led to an estimate for 1966 of £500m. These figures provide a minimurn 
estimate of the benefits which would result from an investment programme 
large enough to enable the speed of 25 m.p.h. to be reached in towns, and 40 
m.p.h. in the country.^ These estimates are much greater than the ones referred 
to in paragraph 5 because account was taken there of the fall in traffic necessary 
to obtain the higher speeds given that not enough investment could be carried 
to allow the speeds to be obtained at current levels of flow. Further, the lower 
congestion figure refers only to uneconomic congestion; it ignores the congestion 
remaining after a proper pricing policy had been introduced. 

7. To sum up: more reliable estimates of congestion costs will have to wait 
upon estimates of the elasticity of demand, better estimates of the cost curve 
and perhaps more important than either a detailed investigation into the extent 
to which averaging damps present estimates of congestion. 



1. J. M. Thompson: “An evaluation of two proposals for Traffic Restraint,” Journal of 
the Royal Statistical Society, Series A (General). Vol. 130 Part 3, 1967. 

2, The methods used to make these estimates are described in: D. J. Reynolds and J. G 
Wardrop. “Economic losses due to traffic congestion”. Traffic Engineering and Control, 
Vol. 2 No. 7, Nov. 1960. 
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ANNEX 9 



The attribution of road costs to non-road users 

1. This Report has attempted to identify all those costs which road users 
impose on society at large, but no estimates have been presented first, of the 
costs that other sectors impose on road users and second, of the benefits 
accruing to non-road users from expenditures on roads, to which they might 
be expected to contribute. 

2. Delays imposed by pedestrians come into the first category. It has been 
assumed in this Report that these delays cancel the delays imposed on pedest- 
rians by users of vehicles. Even if they did not, it is not clear what conclusions 
should be drawn. It is difficult to see, for example, how road users could in 
practice compensate pedestrians or vice versa. 

3. The position of statutory undertakings — gas, electricity and water— 
which enjoy the rights of way roads provide, raises both sorts of difficulty 
Vehicular road users do not own the roads any more than do these undertakings 
so they are not in a position to charge rent, but if roads were organised on th( 
commercial analogy then it would be appropriate for the owning/operatinj 
authority to collect revenue from bodies other than vehicular road users, and tc 
reduce the amount payable by the latter. But it would be difficult to estimate ar 
appropriate amount. If, however, the current expenditure approach wen 
adopted, there would be a weaker case for charging expenditure to statutor; 
undertakings, since the bulk of current expenditure is unrelated to the provisioi 
of new rights of way. However, when roads are dug up to lay and service pipe; 
and transmission lines, this is done at a cost to road users, principally in term; 
of delays. Just as there is an economic case for charging for congestion imposec 
by one road user on another, so there is a case for charging statutory under 
takings these delay costs, provided this can be done in such a way as to relah 
the charges to the costs caused in each individual case, since this would encouragj 
working practices which reduce the amount of congestion caused. 

4. A different sort of case is that where roads are provided for purpose 
other than the provision of better facilities for road users. For example, road 
might be built at a time of unemployment primarily because of their effect ii 
reducing it. Currently, there are strong pressures for building roads which it ■ 
recognised are uneconomic from the transport point of view, but which s 
held to have important effects on stimulating regional development by, 1 
example, encouraging the siting of firms in the areas served by the new roE 
Here, typically, although road users will benefit, these benefits alone would uc 
be suflicient to justify the road. A large proportion of benefits is presumed to 
accrue to the inhabitants of the region affected directly, i.e. through the road’s 
effect on industrial location decisions, and not as road users. Again, this case 
concerns only a small part of total road expenditures, since the bulk is justified 
in purely traffic terms. 

5. Finally, it is sometimes argued that because the roads have a high if not 
infinite value to the economy as a whole — without them it is impossible to 
envisage the effective functioning of an advanced industrial economy — ^that the 
economy as a whole should contribute to the cost of road provision. But simply 
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because roads have this central position, it does not follow that they should not 
be paid for by those that use them. While the provision of better roads obviously 
increases the efficiency of the economy, there is no evidence that the effect would 
be greater if they were provided free. And, even if it were, it is not clear that 
roads as a whole would be a better object for general subsidy than other ways 
of stimulating economic growth. In particular circumstances, however, improved 
road communications may be the appropriate means of stimulating economic 
growth. The Ministry is, therefore, commissioning research work to attempt 
to measure the effect of road improvements on regional economic activity. 

6. In conclusion, while it is clear that a case does exist for requiring non-road 
users to contribute to the cost of providing roads, the circumstances in which 
this applies are limited and would not justify a large reduction in the total of 
public costs attributable to road users. 
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ANNEX 10 



The treatment of Capital in Road Accounts 

1. In Chapter 2 it was pointed out that the treatment of capital in any road 
accounts was not straightforward. This Annex discusses the difBculties involved. 
The absence of an explicit link between the current costs and revenues arising 
from the road system comparable to that of the railway system and of other 
providers of goods and services, and the fact that motor vehicle users took 
over a system in use for centuries and designed for other users, have complicated 
what already is a difficult problem. Views on the appropriate ways of allowing 
for depreciation or appreciation of assets differ, but although there is no method 
which all would accept, enterprises both public and private have had to attempt 
to recover their capital outlay somehow by virtue of their corporate status. 
Consequently, their accounts contain a book value for assets, which may or 
may not be related very closely to the earning power of the assets. But because 
of the historical development of the relation between road user tax receipts 
and road expenditures, no comprehensive accounts have been drawn up and 
consequently no book value exists. Also, because it has not been necessary in 
the past to draw up accounts for roads as a whole, the data which would allow 
their reconstruction, are not available in the appropriate form. It is, for example, 
difficult to determine to what extent maintenance expenditures have created 
capital rather than merely maintained it. Not only is it difficult to reconstruct 
in full detail what the accounts might have looked like if certain conventions 
had been adopted, but it is also difficult to select conventions for dealing with 
the expenditure figures available, since there are various ways of doing this. 
Some of these are outlined in the following paragraphs. 

2. In the submission to the Geddes Committee, the Ministry adopted two 
approaches, recognising that others were possible. The first of these, the *^pay 
as you go’’\ or Current Expenditure, method (Method 1 in the submission) 
suggested that the level of capital expenditure in a given year should be regarded 
as the capital cost of road provision in that year. Method 2, the “public enterprise 
approach,'' involved the estimation of a capital value for the road network from 
figures of estimated capital expenditure in past years. On this an annual charge 
was levied as a rate of return on the capital “employed”, thus paralleling 
the target rates of the return that nationalised industries in surplus are required 
to retain. 

3. Method 1 has the attraction of representing a lump sum of costs that is 
actually being incurred almost solely for motorised road traffic. In contrast 
with Method 2, where any figure calculated must inevitably have little relation 
to current allocation and use of resources. Method 1 has the merit of reflecting 
resource use. 

4. It is not, however, normal practice to require the current user of a product 
to pay for all the cost of expanding producing facilities. In most private and 
public industries a proportion of capital is raised in this way but few firms, if 
any, of equivalent size of turnover to the Roads Vote are entirely self-financing. 
They raise part of their capital from the market (if they are a private enterprise) 
or they borrow (if they are nationalised) from the Treasury and spread the burden 
of the capital raising over a number of years, i.e. over the period in which the 
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capital is written off. A variant of Method 1 could be employed to deal with 
fluctuations in capital expenditure from year to year which would approximate 
to this pattern. It would involve an estimate of levels of capital expenditure for 
some years ahead, and the estimation of an annual figure equivalent in present 
value terms. It could be adapted progressively, to suit future expectations, 
just as private firms might adapt their borrowing and retention policies in the 
light of expectations about future levels of demand for its product. 

5. If this method were adopted, a capital charge, or interest cost, would be 
irrelevant from an accounting point of view, for if the expenditure is fully self- 
financed no interest is paid since there is no borrowing. Strictly, interest should 
be paid to users since they have provided the capital, but this would be a 
meaningless book-keeping transaction since any such payment to them would 
have to be matched by equivalent receipts to cover such payments. A decision 
to self-finance completely implies a decision that users investing when capital 
investment is high will in effect subsidise users at a period when investment is 
low. The reasonableness of the method lies then in a judgement of whether 
or not it is fair, or for macro-economic reasons efficient, to distribute incomes 
between users in different time periods in this way. In practice, of course, road 
users as a group are not in a position to make a choice between retention and 
low dividends now with high dividends in the future, and the reverse, in the 
way that shareholders in a private firm may. 

6. In the case of roads, the case for Method 1 treatment of capital at the 
present time is a strong one. Capital expenditure and traffic are both rising 
and are likely to continue rising for some years. Although, naturally, little 
can be said about expenditure in the 1970’s, it would be reasonable to anticipate 
some further increase. Traffic too will continue to increase though more slowly 
than at present. If these predictions are fulfilled, and if, therefore, the burden 
of capital cost per vehicle does not fluctuate widely, then the main reason for 
treating capital differently from other costs no longer applies. 

7. The economic advantages of this alternative are considerable. Levying 
a charge on past capital expenditure has no economic purpose. It contravenes 
the economic principle of letting “bygones be bygones”.' As is argued in Annex 
17, this method therefore gives the best available approximation to long run 
marginal cost pricing, which (as Chapter 5, makes clear) has merit from the 
point of view of the efficient allocation of resources. 

8. Method 2 is an attempt to devise for the road system a set of accounts 
comparable to a public or private firm. The method involves two stages; first, 
estimation of the capital value of the road system, and second, choice of a rate 
of return to be earned on these assets. Both of these stages present considerable 
difficulties. 

9. The estimation of capital value can be approached in three ways ; 

(a) by valuing the assets in terms of their earning power; 

(b) by assessing the historical cost of the capital; 

(c) by assessing the replacement cost of the system. 

1. cf. Chapter 5. 
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The first of these approaches can be applied in two ways, first by estimating 
the value of the system in terms of its most profitable alternative use; this value 
sets a lower bound to what roads should be able to earn in their existing use, 
since otherwise it would pay to divert to the best alternative use: second, by 
estimating the maximum the system could earn in its existing use, which ought, 
of course, to be greater than the former figure. The first variant will be included 
in the discussions of land values below, since, at the present time, the roads as 
such have negligible alternative use value and only have earning power because 
of the space they occupy. The second variant is not relevant in the present 
context. A firm considering the purchase of another will naturally consider 
what the assets can produce in terms of profit, rather than what they actually 
cost in the past or will cost to replace in the future. Similarly if a firm possess 
assets whose earning power has increased because of changes in the pattern of 
demand, it is appropriate to write up the value, so that the firm’s current per- 
formance can be related to a realistic standard. But none of these considera- 
tions apply in the case of roads, given that they are not to be run in such a way 
as to bring maximum profit to the Treasury. 

10 The second approach, using historic costs, was the one chosen by the 
Ministry principaUy because this offered the best approximation to the practice 
in nationalised industries. There are three types of difficulty with this approach; 
first motorised road users took over an existing system, which clearly saved a 
conkderable amount of expenditure. There is, therefore, a case for attributing 
some value to the system as they took it over, but it is not obvious how tlus 
problem of Initial valuation should be tackled. The second difficulty is a statis- 
tical one. Although figures are available for new works and major improvements 
a great deal of maintenance and minor improvement expenditures are of a 
capital nature and it is only possible to infer from analyses of the breakdown of 
current expenditures what the capital element in expenditure may have been 
earlier. Third, there are various possible ways of writing-off the capital. In 
the Ministry submission, capital expenditure was not written off but merely 
accumulated, whereas the Transport Holding Company* suggested an alterna- 
tive procedure— writing off the capital over a period of 40 years. In most 
contexts, there would be no justification for failure to depreciate capital. But 
in the case of roads, this practice can be defended; first, because many of the 
assets are of a non-renewable nature, and second because those assets, e.g.road 
surfaces which do physically deteriorate, are maintained in such a way that 
their physical condition has been improved rather than allowed to decline. 
The T.H.C. procedure, however, is more nearly that which might be adopted 
by a firm which, although recognising that its assets are not physically declining 
in value, nevertheless writes them off as a hedge against the possibility that they 
will lose their economic value through the emergence of new forms of transport. 
The period of 40 years reflects the confidence it seems reasonable to place in 
the hfe of roads as economic assets; if for some reason their tecMcal obsoles- 
cence appeared imminent, then there would be a case for shortening the writing 
off period. At the present time, 40 years might appear too short rather than 
too long. 

11. The third approach using replacement cost values suffers from the same 
difficulties as the second. Some life for the assets must be assumed. The authors 



1 See Annex 3. 
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adopting this approach have applied different ones. The figure for the capital 
value of the road system published in the National Income and Expenditure 
Blue Book is based on an assumed life of 75 years. Stewart^ on the other hand 
adopted 50 years for non-renewable assets and 30 for renewable. These authors 
do not explicitly tackle the problem of the valuation of the road system at the 
time it was taken over by motorists, but it is implicit in the lives assumed. 
The Blue Book figure implies that only expenditure since 1892 has a value now: 
Stewart’s, that no pre-World War 1 expenditure is relevant. 

12. Different views may also be taken as to what expenditure comprises. 
The Blue Book figure omits an allowance for land and other costs associated 
with the road building other than construction, and it does not include minor 
improvements. Stewart includes the latter but not the former, while Prest^ 
amends the Blue Book figure to allow for land and legal items, but does not 
include minor improvements. The statistical difficulties in applying any of these 
definitions are, of course, the same as for any historic cost calculations. 

13. The discussion so far has been in terms of total capital costs. One of its 
components, land, is frequently treated separately, because of its peculiar 
economic characteristics. Although it may change in value through time, it 
does not, in the usual sense of the words, wear out. It retains its basic attribute 
of being an area where economic activity can take place, and, more than most 
capital assets, it may rise in value through time, as demands for a particular 
location change. Thus, not only may the divergence between historic and re- 
placement values be much greater for land than for the other components of 
roads capital, but laud embodied in roads may retain or increase its economic 
value, while the other aspects of roads, the carriageways and earthworks etc. 
may have none at all. 

14. There are two ways of determining how land should be charged to road 
users. First, it could be argued that road users should pay the alternative use 
value of the land roads occupy. If tliey are not able to pay this much, then the 
land should be given over to other uses; if they are, then it should be retained 
in its current use. This is the test that any enterprise, public or private should 
apply to the land it uses. 

15. In rural areas, the alternative use value would probably be very low, 
since the cost of breaking up a road to convert it to other uses would almost 
certainly be prohibitive and there are, currently, few if any uses which would 
require the roads in their present state. But in urban areas, where land values 
are much higher, the actual condition of a site is much less of a barrier to its 
development and consequently the possibility of a change in use is a real one. 

16. But a major difficulty arises in determining what this alternative use 
value would be. It would be possible to value ail urban road land at the value 
of the land through which it passes, on the ground that this is the price that 
would have to be paid now to buy land in these areas. The normal counter to 
this approach is to argue these land values depend in turn on the existience of 



1 J. M. W. Stewart: “A pricing system for roads”, University of Glasgow Social and 
Economic Studies, Occasional Paper No. 4, Oliver and Boyd, 1965. 

2 A. R. Prest: “Some aspects of Road Finance in the U.K.”, Manchester School of 
Economic and Social Studies, Vol. 31, No. 3, Sept. 1963. 
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rnads and in their being used by motorised traffic. But the mete fact of inter- 
d^ndence is not sufficient to eliminate the case for <=har^ng, since ^mimds 
fofland in an urban area interact and so are mutually determined, and there 
Ire land uses, such as basic services, the withdrawal of winch would have almost 
as devastating effect on land prices as the withdrawal of motorised traffic. 
TheVeTsers are, however, minor users of land. The price with which they are 
faced has little effect on their demand for land and on the pattern of land use 
asawhole. This may not be true if road users were charged on the basis suggested, 
especially if the charges on particular roads were related closely to 
obtaining there. There might foUow changes in the pattern of land use ncluding 
the amoLt devoted to roads, that would appreciably change the values used 
for the initial valuation. Consequently, the value arrived at by taking the values 
in force now on sites bordering roads may seriously misrepresent the value that 
would obtain if that price were actually charged. 

17. An alternative, yet related, approach is the following. Following the 
analogy of the nationalised industry introduced in Chapter 5, it could be ar^ed 
that ffie road industry should show a return on its land comparable to that 
of other landowners. As roads are fairly well geographically spread and are not 
confined to areas of high or low land values, then it could be a.rgued that they 
should produce a rental value equal to the average of that obtained from other 
land Unlike the previous approach, this assumes, first, that the space currently 
Loted to toads ought to be so devoted, second, that the commitment would 
onlv have taken place had the laud been able to make a return under road use 
comnarable to that under other uses, and third, that as land values have risen, 
it has been possible to raise the value of land embodied in roads pan passu 
with other land values. 

18. This approach, because it does not take into account the costs of ran- 
verting land to alternative uses, nor make any allowance for changes m land 
values^resulting from the rent charged, wiU tend to produce land values, and 
consequently rentals, rather higher than the alternative use approach. 



Choice of Method 

19. What criteria might he suggested to enable a choice between the various 
methods, which not only differ on the level of theory, but also, as Annex 13 
makes clear, produce very different capital values? It is necessary first to be 
clear about the nature of the choice; it is largely a matter of equity not of 
economics The costs have been incurred and they are largely sunk in assets 
with no alternative use value. Their recovery from current users rests on a 
iudgement about the fairness of letting road users, as opposed to the users of 
many other facilities, off the burden of covering the capital costs that have bren 
expended on developing the road system. A standard of whaUs or is not fair 
may be looked for in other sectors. But this is of little help. The railways, the 
most obvious source of comparison, have a very confused and involved history 
of capital valuation, in part determined by considerations that do not apgy 
in the road sector-above all by their recent failure to earn a return on the 
assets values that have appeared in their accounts. The offier nationalised 
industries do not present a uniform picture. Two of them, B.O.A.C. and the 
N.C.B. have required major capital reconstruction for reasons peculiar to 
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these particular industries. Gas and electricity have had a more settled history, 
but the economic circumstances of these industries are different from those of 
roads : the life of capital is much shorter, not only because it physically deteri- 
orates, but also because the rate of technical change is such as to make plant 
obsolete fairly rapidly. 

Conclosion 

20. It is reasonable enough to attach some value to the road system and 
charge current users on the basis of it, since this is what happens in other parts 
of the economy. Comparison with other sectors does not, however, suggest 
a unique figure for valuing roads, and the discussions has shown that the 
choice between the various possibilities is a difficult one. But there are two 
reasons for not making too much of these difficulties. Firstly, because in the 
case of other industries decisions have in fact been reached on appropriate 
capital values; the problem with roads is not unique. Secondly, how important 
they are depends very much on the approach adopted to charging policies. 
The estimation of a capital value for the road system is only required if certain 
charging principles are adopted, and as this Annex has argued, other ways of 
treating capital are, in any case, preferable. 
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ANNEX 11 



Rates as a road cost 

Rates were not included in Chapter 2 as a cost to be charged to road users 
although the argument has been advanced by Prest' that they should be. 
Other government properties are currently rated and rates are in fact charged, 
but it is not easy to find an acceptable basis for similarly tajung roads. Any 
estimate of what the appropriate amount would be is extremely difficult to make. 
Rateable values vary according to the use to which property is put ; agriculture for 
example, is de-rated, while industry and private house owners are not. Roads are 
used by all three categories. These are difficulties of practice. But there is a strong 
argument of principle against charging road users rates, namely that they do 
not benefit as road users from the services provided by local authorities, ei^pt 
from those such as cleansing, policing and lighting, which have already teen 
included in the public costs of road provision. Consequently there would be a 
risk of double counting. Ultimately, however, this question is not a transport 
matter but one of general fiscal policy. No estimates therefore will be offered 
in this Report of what an appropriate level of rates should be. 



1 A. R- Prest, op. cit. 
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ANNEX 12 



The evaluation of accidents costs and loss of amenity due to vehicle noise and 

fumes 

1. The fact that economic activities give rise to costs external to them is now a 
familiar one. The owner of a factory takes account of the labour and the raw 
materials he must pay for as weU as rent on his premises and interest on his 
capital. These together comprise to him his costs of production. But there may 
be other costs— called external costs, as they do not feature in his accounts— 
which are just as much part of production costs as any of the items he actually 
pays for— the pollution he may cause in neighbouring rivers, the dirt he puts 
into the atmosphere and so on. The only reason why these costs are extenml is 
that no means has been employed of bringing them home to the originator of 
them, as would, for example a tax on the amount of dirt discharged into the air 
It is nothing to do with the nature of the costs themselves. 

2. These external costs fall into two categories: economic costs, and subjective 
costs. River pollution may raise the cost of supplying water for domestic use 
In principle this could be estimated in terms of the cost of the extra raw materials 
and labour required for additional purifying processes, although in practice 
it may be difficult to do so. Both the materials and the labour are already given 
a value— their price— which can be readily used to evaluate the cost of the 
operation. These therefore are economic costs. But the river pollution may reduce 
the attractiveness of the surrounding region, a cost felt directly by those wishing 
to use it as an amenity area. This cost would, therefore, be termed subjective. 

3. Both categories of external cost give rise to considerable problems of 
evaluation in practice. These are naturally greatest with the subjective costs 
Because no price exists, the evaluation has to be effected by indirect means' 
For example, while there is no market for peace and quiet as such, nevertheless 
examples may be found where people have incurred costs to avoid noise by 
paying more for a secluded site, or by spending money on soundproofing 
Expenditure of this sort is some indication of the strength of people’s preferences 
for freedom from noise, but although this method may appear to be a fruitful 
one, in practice it is usually difficult to apply: no example may exist which 
makes indirect evaluation possible or, where examples do exist, it may be 
impossible to sort out the particular value concerned from a host of other factors. 

4. Economic costs are frequently no less difficult to evaluate because of the 
empirical and theoretical problems that they raise. On the former point few data 
are available on many of the relevant cost items and relevant data are often 
difficult to collect: on the latter point, it is frequently difficult to distinguish 
the effects of road traffic from the other causes contributing to costs concerned 
This is true in the case of noise and air pollution. 

5. The following sections therefore are intended only to indicate the possible 
e.xtent of these costs and to the methods available for their evaluation. A great 
deal of further research will be required before any firm figures can be produced. 
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Acddents 

6. When a person is injured or killed in a road accident various classes of cost 
are occasioned, some of which are borne by the victim, other by the exchequer 
and the community as a whole; these costs may be subdivided thus: 

(1) Medical costs. 

(2) Lost output. 

(3) Administration of insurance, poUce etc. 

(4) Damage to vehicles and other property. 

These comprise the total economic costs to which accidents give rise. The cost 
falling on the community as a whole is mainly the output lost ^ a residt of 
fatal and serious accidents, as clearly the community as a whole is impoverished 
by the loss of the savings both corporate and private that the injured party 
would have added to society’s stock of assets. For 1965, this has been estimated 
at £30m. 

7. The difficulties in evaluating net lost output derive from the conceptual 
problems inherent in its definition. Lost output here is cdculated net of future 
consumption, on the grounds that while society loses a victim’s output it gains 
by not having to supply his consumption. Thus in any given year the net loss 
is the difference between the two, and the total loss is this difference discounted 
over the appropriate future period. Consumption is taken to be only personal 
consumption. It would be valid to deduct public current expenditure if it were 
reasonable to suppose that the magnitude of these expenditures were sensitive 
to small changes in the size of the population at the margin. As the change in 
population due to accidents is less than -015 per cent per annum it is unlikely 
that any variations in these public expenditures would be discernible. Estimates 
of consumption therefore take no account of the individuals share of collective 
public expenditure. Lost output itself is not easy to identify. Reynolds' took as 
his measure of lost output the individuals share of GNP weighted by the wage 
rate. This recognised the problem that except under certain, assumptions output 
cannot be identified with the wage rate. Yet it does not, for several reasons 
supply an entirely acceptable solution, and is possibly an overestimate. 
Using American experience and such British data as exist, other methods 
have been explored that allow better estimates to be derived. However 
the problem does not end here. Certain classes of persons, notably housemves, 
do create output but receive no paid wage, and clearly society is impoverished 
by their loss. However, the difficulties of estimating their loss of output in money 
terms are considerable. It has been assumed both in British literature and in 
studies conducted abroad, that the value of a housewife’s output is equal to the 
average paid wage of an employed female. This would seem to be oversimplified, 
in that it is clear that the value of the work of a woman with for example five 
young children is not equal to the output of a housewife with none, nor is there 
any plausible reason why either should be equal to the average female wage. 
Estimates have, therefore, been prepared relating to the value of the services 
produced to the actual work-load. 



' D. J. Reynolds : “The Cost of Acddents in Great Britain”, Journal of the Royal Statistical 
Sodety, Series A, Vol. 119, Part IV, 1956. 
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8. The public economic costs are mainly the medical expenses of hospitals 
and general practitioner treatment, net of the payments made by victims and their 
insurance companies under sections 212-24 of the Road Traffic Act 1960. 
Other public costs are legal and medical time. 

9. As was mentioned previously, there are also subjective community costs, 
the cost of suffering and grief. An approach to the evaluation of these costs 
can be made by observing the implied financial values that society attaches to 
life in various fields where safety expenditures are made, and the implied cost 
per life saved can then be determined. The values that this method throws up 
vary widely, life being worth many thousands of pounds in some circumstances 
and very little in others, indicating if nothing else that the problem has received 
no detailed attention. Another method of valuation is to consider the values 
placed on life and injury by courts, when damages are awarded for personal 
injuries, although such values are affected by extraneous considerations such as 
contributory negligence. However, on certain assumptions, estimates have been 
made which indicate that the subjective cost of accidents in 1965 are of the order 
of £125m. Only a fraction of this total is a community cost. Part is already borne 
by TOhicular road users, because they themselves suffer the majority of road 
accidents, and they meet a further part through the compensation payments 
they, or their insurance companies, make to pedestrians or to the dependents 
of road users. The remainder, the community cost element, has been estimated 
at between £30m. and £40m. 

Noise 

10. Although a great deal of work has been done on the effects of noise, 
particularly aircraft noise, and measures have been devised of their relative 
tolerabilities, httle research has been completed on the evaluation of these costs 
either of noise in general or traffic noise in particular. One way of evaluating 
the subjective cost is to consider the cost of protecting people from noise. 
The Wilson Committeei report on noise showed that traffic noise was in most 
parts of London the predominant noise-annoyance and that about one fifth of 
the whole area might be considered noisy. If this were true of all urban areas, 
about 2im. dwellings in Great Britain might be affected. The cost of sound- 
proofing these might be of the order of £450m. (in annual terms, £36m. at 
8 per cent). But such a figure could be said to over-estimate these costs because, 
as a matter of fact owners have in most cases not chosen to soundproof their 
dwellings. This would imply that they valued their freedom from noise at less 
than the soundproofing cost. 

11. But the matter is more complicated than that. Soundproofing is not 
one hundred per cent effective, and people are, on the whole, badly in- 
formed as what soundproofing can achieve. Further, they might not 
wish to spend money on it, fearing they will not get it back on 
resale— or because they do not own the property themselves. All 
these points suggest that the degree of overestimation may not be 
large. Further, data in the Wilson Report showed that about 20 per 
cent of the number disturbed by road traffic noise were disturbed at work. 



)' ^Fmal Report of the Committee on the Problem of Noise (Wilson Committee) (Cmnd. 
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and over half disturbed when out of doors. The former group could be pro- 
tected by soundproofing in most cases, but in the latter case this is not 
feasible; and other methods, e.g. noise control through standards, has to be 
relied upon. Here the Wilson Report suggested that the costs of imposing 
standards on road vehicles higher than those they recommended could only be 
done at considerable costs, which in their judgement could not be justified. 
But even at the standards recommended, and now largely accepted, subjective 
costs continue to be imposed. 

12. An alternative approach to the evaluation of noise is to consider the 
effect of noise on land or property values. In some instances, aircraft noise 
has been recognised as a reason for granting rate reductions of the order of 
7 per cent of the rateable value of a £5,000 house.' If this is assumed to be 
expressed in a reduction in the capital value, this would imply in annual terms 
about £30 per house. No systematic data are available on the effects on property 
values although there is some evidence that the building of the overhead section 
of the M.4 has depressed house values by large amounts in the immediate vicinity. 
Not all of this, however, can be attributed to noise alone. 

13. Thus, little evidence exists as to the magnitude of the subjective costs of 
noise. The same is true of the economic costs, but various studies have been 
undertaken^, which illustrate the various types of economic cost noise imposes 
and provide pointers for future quantitative research. 

14. Noise may be a contributory factor in accidents both in the home and on 
the roads, as noise causes a loss of concentration and therefore increases risk. 
It has been shown, for example, that a motor horn at 2 yards distance giving a 
noise level of 95-100 phons, causes a decreased visual reaction of 25 per cent. 
The possible consequences of this are obvious, nor is such a noise level uncommon 
in busy urban areas. 

15. Loss of concentration, as well as constituting an accident hazard, can 
impair productive efficiency thus giving rise to economic costs. Experiments 
have been conducted in post offices, for example, which showed that when the 
noise level was increased from 75 to 95 decibels, productivity fell by 25 per cent, 
and mistakes in mail sotting increased fourfold. 

16. Continuous noise can also be a danger to health, causing deafness, as 
well as disorders of the nervous system. No estimate of the responsibility of 
noise for the latter is possible, but the risk of damaged hearing is now well 
recognised. In the U.S.A., it has been estimated that about one million workers 
have serious hearing loss due to high levels of noise at their places of work. 
The potential cost to American industry through compensation for industrial 
deafness is estimated at $S00m., on the assumption that only 10 per cent of 
persons who work in areas of intense noise file claims. 

17. In summary, therefore, the costs of noise, both economic and subjective, 
appear to be large, although at the present time they cannot be estimated: what 
proportion of these costs may be attributed to road vehicles, even if it were 
possible to measure them in total is, of course, equally uncertain. 



' Quoted in R. A. Waller and R. J. Thomas “The Valuation of Amenity” (W. S. Atkins 
and Partners Technical Communication), The Company 1965. 
a Reported in “Noise Pollution”, U.N.E.S.C.O. Courier, Voi. 20, July 1967. 
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Smoke and Fumes 

18. As with noise, there are considerable difficulties in making an estimate 
for the subjective costs of smoke and fumes. However, data exist which allow a 
plausible estimate to be drawn of the economic costs. Of the estimates currently 
available, the most authoritative are to be found in the Final Report of the 
Committee on Air Pollution.' From the various estimates given in an Appendk 
to the Report, it was clear that there was a difference of opinion as to what the 
magnitude of the costs could be, and indeed the Committee emphasised strongly 
the hazardous nature of such calculations. However, the Committee estimated 
that, taking into account damage to buildings and structures, corrosion of 
metals, laundry costs and loss of efficiency, the cost could be placed at £250m. 
in 1953. The major cost components were as follows: — 

(1) Laundry and Household Goods 

This category comprised laundry and washing whether or not done at 
home. The estimated cost was £35m. 

(2) Damage to Buildings 

The two main items which can be estimated under this heading are the 
costs of cleaning and painting and decorating. The Committee’s estimates 
were £30m. for painting and decorating and £20m. per annum for clean- 
ing and depreciation of non-domestic buildings. 

(3) Corrosion of Metals 

This item which covered not only the cost of corrosion but also the 
cost of protective coatings was put at £25m. 

(4) Damage to Goods 

The Committee estimated the cost of damage to textiles at £50m. and 
the cost of damage to goods in shops at £2- 5m. 

(5) Lighting and Medical Services 

The Committee were unable to offer an estimate for these items, but 
there is evidence which suggests that the medical costs might be con- 
siderable. Air pollution is, for example, a contributory factor in deaths 
from respiratory diseases, one of which, chronic bronchitis, is responsible 
for about one-tenth of all deaths in Britain.^ 

(6) Loss of Efficiency 

The Committee took into account damage to crops and soil, disruption 
of transport due to smog, and the loss of labour efficiency. Its estimate 
here was £10m. 

19. Since this time, however, the Chairman, Sir Hugh Beaver, has sub- 
sequently stated^ that these estimates were too low, and that a figure of £400m. 
would be more appropriate. Taking into account the fall in the value of money 

1 Cmnd. 9322. ~ 

- H. Wolozin, Ed. “Economics of Air Pollution”, W. W. Norton, 1966. 

3 In a foreword to A, Gilpin, “Control of Air Pollution”. Butterworth 1963. 
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on the one hand and the fall in pollution on the other, it has been suggested 
that a figure of £350m. is appropriate for the present time.' 

20. This represents the total cost of pollution; it is necessary for current 
purposes to determine what portion of this is attributable to vehicles. No data 
are available for Great Britain, but evidence from France suggests tliat exhaust 
fumes are responsible for 25 per cent of air pollution. This is a physical measure, 
which may not represent pro rata responsibility for the costs. 



* Quoted in A. R. Smith, Air Pollution (Society of Chemical Industry Monograph 221 
The Society, 1966. 
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ANNEX 13 



The estimation of capital ralnes for roads 



1. As Annex 10 has shown, there are many ways of estimating the value of 
the road system. The purpose of this Annex is to indicate the range of magni- 
tudes that result from different approaches to the problem, and to indicate why 
the value taken for the specimen capital charges as presented in Chapter 3 of 
the main Report was chosen. 

2. Estimates of the capital value of roads are already available from various 
sources. The National Income Expenditure Blue Book indicates a value of 
£2, 470m. for 1965. This is areplacement cost figure— i.e. historical costs have been 
updated by means of a price index. Capital is retired from the stock after 70 
years. Currently retirements are running at very much lower levels than additions 
since investment is much greater at present than 70 years ago, so that the stock 
is rapidly growing. 

3. The definition of capital used in this calculation is, however, a restricted 
one. Prest has suggested' that the figure should be marked up by 14 per cent 
to allow for certain related expenditures, e.g. laud and legal fees, which are not 
included but which would form cart of capital cost for a commercial concern. 
Applying this addition brings the total up to £2,8 16m. 

4. An alternative, historical cost, estimate was put forward by the Ministry 
of Transport in the submission to the Geddes Committee (see Annex 2). This 
method too produces a rapidly rising figure since the real and money values of 
the current capital expenditure are high relative to expenditure over the period 
beginning in 1909 which the Ministry took. In 1965 it would amount to about 
£2, 050m. It is perhaps surprising that this amount is so little less than the re- 
placement cost calculation referred to above, given too that the latter includes 
capital expenditure over a longer time period. The smallness of the difference is 
largely due to the wider definition of capital expenditure employed— the Minis- 
try figures includes an allowance for minor improvements expenditures which 
compensates for the use of historic prices. Further, the two sums are both 
greatly affected by recent expenditures, where the difference between the two 
methods of capital estimation are slight. 

5. ^ A precise estimate cannot be made from the difference it would make to the 
National Income and Expenditure figure to include an allowance for minor 
improvement. It might be of the order of £600m. bringing the total to about 
£3,400m. 

6. The figure for capital charges in Table 4:2 was calculated in fonr stages. 
First, a cqiital value for roads was assumed of £3,000m. This was chosen to 
fall in between the highest and the lowest figures quoted above. 



* Op. cit. 
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T. The second stage was to assume a rate of return on these assets. By analogy 
with the C.E.G.B., the rate chosen is 6 per cent.' The third stage is to make an 
assumption about the degree of self-finance that might be required from the roads 
industry. It has been assumed that 50 per cent of capital requirements would have 
to be raised directly from road users, as roads are a rapidly expanding sector 
and, if they were organised commercially, would be a prosperous one. This 
proportion is rather higher than that currently raised from electricity users. 
No depreciation has been allowed for, on the ground that road capital is 
physically maintained by current expenditures. 

8. The fourth stage is to make a special allowance for the land component 
of roads capital. Assuming that the roads industry would be expected to earn 
from its land a sum similar to that being earned on comparable land in other 
uses (following the second approach outlined in Annex 10) a figure may be 
derived by considering the proportion of land situated in areas of different 
levels of land values. This approach has been followed by G. I. Roth^ who 
estimated that a figure of a little over £72m. per annum would be appropriate. 
The values he assumed for residential sites, however, seem low; consequently 
his estimates have been increased to make a total of £100m. 



' Cf. Central Electricity Generating Board, Report and Accounts for 1966/67, H.M.S.O., 
1967. 

' G. J. Roth, “A Self-Financing Road System”, (Research Monograph No. 3) Institute 
of Economic Alfairs, 1966. 
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ANNEX 14 



(a) Vehicle mile and vehicle fleet forecasts 

1. The vehicle numbers and vehicle mileage forecasts for cars, buses 
and motorcycles used in this Report have been taken from “Forecasts of 
Vehicle ownership in Great Britain” by J. C. Tanner of the Road Research 
Laboratory.! Light vans and heavy goods vehicles have been forecast separately, 
as will be indicated below. 

2. Tanner’s forecasts for car population are the result of fitting a logistic 
curve to data of car ownership per head. The forecasts estimate that the number 
of cars will double between 1965 and 1975. Tanner suggests that the annual 
mileage per car will not change, so the total car mileage is expected to increase 
at the same rate as the number of vehicles. Public service vehicles are assumed 
to remain constant in numbers and their annual mileage is assumed to be 
unchanged; this is an extrapolation of the trend over the past few years and 
there appears no reason why this trend should not be projected. The motorcycle 
population is expected to decrease as is their annual mileage, since with in- 
creasing affluence cars are bought instead. This decrease is expected to continue 
until a lower limit in motorcycle population is reached. 

3. Tanner also gave forecasts of commercial vehicles miles (implicit in his 
“Other vehicle” estimates). For the purposes of this Report these forecasts 
have been modified. Their main weakness for current purposes is that they do 
not provide estimates of the composition of the commercial vehicle fleet, and 
do not take explicit account of the implications of recent changes in the size 
structure of the existing fleet. The methods used to obtain an estimate of the 
future vehicle fleet are described in the next section. 



! J. C. Tanner, “Forecasts of Vehicle Ownership in Great Britain”. Roads and Road 
Construction, Nov. and Dec., 1965, 
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[b) The fiitore commercial vehicle fleet: 

1. The most marked feature of the commercial vehicle fleet over the past 
decade has been the rapid swing towards large vehicles.^ This trend results 
from changes in the Construction and Use regulations (which have allowed 
higher operating speeds and larger capacity vehicles), the availability of motor- 
ways, the rising cost of labour, and changes in the performance available 
from the largest size ranges. Larger vehicles offer lower costs per ton mile; 
the factors mentioned have reinforced the inherent cost advantage of the large 
vehicle. 

2. The trends among the heavy vehicles are not reflected in the lighter. 
The latter are frequently not load carriers and even where they are, they carry 
small amounts over short distances and can consequently never achieve the 
loads and utilisation rates which makes the larger vehicle economic. Hence 
for the purposes of prediction it is appropriate to divide the fleet into two 
sections and consider them separately. Heavy vehicles over 3 tons unladen 
weight are considered first. 

3. The required capacity of the fleet is determined by the demands upon it. 
Projections have been prepared of the future volume of traffic on various 
assumptions about the relation between demand and G.N.P., the rate of growth 
and the division of traffic between road and rail. The trends in the vehicle 
fleet can now be set against the demand for capacity. The inherent cost advantage 
of heavier vehicles, together with the factors mentioned above, is leading to 
investment in heavier vehicles to replace the old smaller vehicles. This simple 
replacement will, by itself, increase the capacity of the fleet, since the larger 
vehicles not only have a larger capacity, but they tend to perform more miles 
per annum. On the assumption that utilisation and load factors for a given 
vehicle weight group change very little over the next decade or so (an assumption 
which the surveys of Roads Goods Transport carried out by the Ministry 
over the last 15 years indicate is reasonable) the swing in the composition of the 
fleet represents an enormous increase in its capacity for work. If this continues 
at current rates, capacity will grow faster than demand. Thus assuming chat 
the replacement of scrapped vehicles by heavier vehicles continues, only a 
small increase in the numbers of these vehicles is required to meet future in- 
creases in demand because the new vehicles have a larger capacity for work 
than those they are replacing. 

4. It is the assumptions that are made about the utilisation and capacity of 
operators’ replacement vehicles and the continuation of the trends that are 
the more important, rather than the assumptions about the rate of growth in 
G.N.P. or the relationship between demand for transport and G.N.P., in deter- 
mining future vehicle fleet size and composition. How reasonable is it to con- 
sider that the trends will continue? Understanding of the reasons for vehicle 
choice and the growth of demand in particular industries are not complete 
enough to enable any firm predictions of how long the present trends will 
continue, but all the factors that have been mentioned as explaining the current 
switch will continue to apply over the coming years, though possibly to a less 
marked extent. Consequently it is reasonable to project a continuation of 



h See Table AI4:1. 
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current trends, but at a more moderate rate than in the recent past. This reflects 
assumptions about the demand for transport which include the new quality 
and quantity licensing proposals and an expectation of their effect on the 
division of traffic between road and rail. 

5. Prediction at the lighter end must rely on a completely different approach. 
The demand constraint introduced above has little force for this class of vehicle 
as their contribution to total ton mileage is negligible. A cross-section analysis 
of the smaller vehicles by area of registration has been carried out to see if 
differences between parts of the country can be explained statistically in terms of 
income differences and otherfactors. This work is not yet complete, but on the basis 
of provisional results it is now expected that light vans will grow in numbers 
at a rate less than, or equal to, population. This work, then, suggests only 
very moderate growth and, allowing for declines in certain weights between 
light vans and vehicles over 3 tons unladen weight, the overall forecast is of a 
commercial fleet which grows very slowly in actual numbers of vehicles, al- 
though the fleet capacity will grow much more quickly. 



TABLE A 14:1 

Numbers of General Goods Vehicles Currently Licensed 1960-1966 

I960 1961 1962 1963 1964 1965 1966 



Unladen weight 
Over Not over 



11 tons 


2 tons 


83 


84 


81 


81 


80 


76* 


71 


2 tons 


3 tons 


... 265 


246 


229 


223 


211 


193 


175 


3 tons 


5 tons 


... 186 


212 


225 


244 


260 


269 


270 


5 tons 


8 tons 


41 


47 


52 


61 


70 


76 


87 


8 tons 




11 


13 


15 


17 


20 


24 


28 


Total 




... 586 


602 


582 


646 


641 


638* 


631 



* Revised estimates. 
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ANNEX 15 



Public road costs and the use of the roads hy particular 
vehicle classes 

1. This Annex examines the relationships between the public costs of the 
roads and their use by particular vehicle classes. 

Capital: scheme design 

2. Since the publication by British Railways Board of their paper “The 
Relative True Costs of Road and Rail Freight Transport over Trunk Routes”' 
the aspect of this that has received most attention has been the proportion of 
inter-urban motorway cost due to their design for use by heavy vehicles. The 
paper estimated that the proportion of capital costs incurred solely to provide 
for heavy vehicles was 70 per cent for dual carriageways (£350,000 out of 
£450,000 per mile) and 71 per cent for 3-lane motorways (£500,000 out of 
£700,000). 

3. These figures received little support from other authorities. The Ministry 
in its evidence to the Geddes Committee presented an alternative figure for 
rural motorways of 17^ per cent, and this proportion was broadly confirmed by 
other bodies including the Road Research Laboratory. 

4. The Ministry has subsequently reviewed the figure prepared for the Geddes 
Committee in consultation with the Road Research Laboratory and it sees no 
reason for changing its views. It recognises that difficulties are attached to the 
precise estimation of a figure of this kind, but it is considered that any improve- 
ment that might be made would be a refinement of the earlier figure and not a 
major change. 

5. The figure prepared by the Ministry has an important limitation: it was 
prepared only for rural motorways. The Ministry considers, and this view is 
again supported by outside experts, that the savings in rural dual carriageway 
schemes would be very similar to those on motorways. The analysis of road 
costs carried out by Dawson^, however, indicates that the cost structure of urban 
and inter-urban schemes are rather different. Consequently, if it is assumed that 
the proportionate savings in each cost category are the same for urban and 
inter-urban schemes, a rather lower figure than 17-i per cent emerges, since the 
items where savings are largest, principally carriageway and earthworks, 
are more important for the rural schemes. Further, land costs, which are omitted 
from the calculation, will be little affected by the need to provide for heavier 
vehicles, and are an important item in urban costs. Consequently, for the pur- 
poses of cost allocation in Chapter 8, a figure of 15 per cent has been taken. 

6. For small inter-urban schemes the proportion should probably be some- 
what higher. A number of these schemes have been analysed and it has been 
found that carriageway costs make up on average a rather larger share of total 



' See Annex 4. 

' Road Research Laboratory, Technical Paper 50: “An analysis of the cost of road im- 
provement schemes”, by R. F. F. Dawson, H.M.S.O., 1961. 
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costs than for larger schemes. Allowing for other factors, such as earthworks, a 
rather higher figure of about 20 per cent has been estimated. Unfortunately, 
these schemes do not have the homogeneity of motorways or dual carriageways, 
where design standards differ little from scheme to scheme. Consequently the 
figure of 20 per cent is not as firm an estimate as that for motorways, but it is 
unlikely to be far wrong. 

7. One assumption in the 17-^ per cent calculation that has subsequently 
received some critical attention is that lane widths would be unchanged. The 
Highway Cost Allocation Study,i for example, assumed it would be possible to 
reduce lane widths from 12 feet to 9 feet if heavy vehicles were not expected to 
use the roads concerned. At high speed, light cars can be considerably affected 
by cross winds (more so than heavy vehicles) and consequently fairly generous 
lateral clearances must be allowed. Such allowances also have the effect of 
increasing the capacity of the road concerned as there is a fairly close relation- 
ship between lane width and capacity. Drivers are affected by the fact that they 
are moving fast relative to others in close proximity and tend to drive more slowly 
as a result. It is possible that a reduction to 1 1 feet could be accepted but the 
importance of the safety factor means that reduction of width would be much 
less than capacity considerations alone would suggest. 

8. The above paragraphs have supported the Ministry’s earlier contention 
that the proportion of total road building costs that would be saved were heavy 
vehicles not provided for was fairly low. All the figures produced, however, 
have been prepared on the assumption that the pattern of investment would 
not be altered if roads were not built for heavy vehicles. In urban areas, where 
it is much more difficult to fit roads into the physical environment, it is probable 
that if heavy vehicles were not catered for certain geometric standards for road 
design, e.g. clearances, could be eased at some saving. In rural areas this effect 
is probably less important, but even here it is possible that different fines would 
be chosen, paying less regard to gradients, than those now selected. These 
points cannot be quantified. 



Capital costs: tilie amount of capacity provided 

9. This is a much more difficult problem than that reviewed in the previous 
section. The difficulties are conceptual as well as practical. To tackle it the 
factors which influence the decision to commit resources to road investment 
will be analysed. 

10. If investment in roads is justified by the benefits it is expected to' produce, 
even where these are not formally calculated, and not by the revenue a scheme 
produces, then it would seem reasonable to argue that the responsibility for 
investment of each vehicle type depends on the share of benefits that it receives 
from the scheme concerned. This argument has already been shown, in Chapter 
7, to be difficult to apply. This section illustrates the conceptual difficulties 
involved by imagining how a private enterprise and profit-making road building 
authority, which could charge directly for the roads it provided, would ^ct. 



1 See Annex 1. 
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11 . Such an authority might have two effective investment alternatives when 
considering whether or not to build a new road : to build a road for light and 
heavy vehicles, or to build one just for light vehicles. A decision between the 
two would be reached by computing the revenue from the light vehicles only 
road, and then estimating whether the extra costs of the light and heavy vehicles 
alternative would be compensated for by extra revenues. Where the rate of 
return on the extra investment is acceptable, the dual-purpose road would be 
built. 

12. The firm would be able to raise revenues from users because of the 
benefits that the road provided offered in comparison with existing facilities. 
Estimation of the revenues resulting from the acceptance of heavy vehicles would 
obviously include the revenue these vehicles themselves would pay. But as 
larger vehicles would also have important effects on the speeds of light vehicles 
as the road became congested, the estimates would also have to allow for the 
reduction in the benefits to light vehicles that heavy vehicles would cause and 
thus the lower price that light vehicles could be charged. Assuming, for con- 
venience, that all benefits could be realised in terms of revenue by the road 
building authority, for the road to be built fit for heavy vehicles, benefits to them 
would have to be at least as great as the extra construction costs plus the loss 
of benefit suffered by other users from their use of the road. 

13. But as well as deciding to invest, the firm must determine a charging policy. 
If the total benefits precisely equal total costs, then only one charging system is 
possible — ^that which will recoup all the benefits from each class. If total benefits 
were greater than total costs and the firm wished to maximise profits, it would 
charge what the market would bear. The limit to the charges would be the level 
of benefits experienced by users. If, however, benefits were greater than costs 
and the road authority was required, because it was owned publicly or con- 
trolled, only to cover costs, then several pricing policies would be open. Total 
revenues would, if prices were set according to what the market would bear, 
exceed costs; therefore price reductions below the maximum obtainable could 
be made. This could be effected in various ways — e.g. proportional reduction 
or special reduction for certain favoured classes. 

14. This analogy has two important implications for the process of cost 
attribution. First, it emphasises the interdependence of investment and pricing 
decisions. In the example, the investment had to be justified in terms of the 
revenues that resulted. These in turn depended on, and could not be greater than, 
the total benefits created by the scheme. Knowledge of the benefits each class 
would receive precedes the decision about what shares of cost each vehicle 
class should bear, and benefits set a limit to charges. If the revenue required 
were greater than the total benefits, then the investment would not have been 
done. Consequently it would have been economic nonsense to attribute more 
of the cost to a vehicle class than the total benefits it received. If it were charged 
on this basis, it would not use the road and the investment should not have 
taken place in the form it did. If it did take place, the investment would prove 
uneconomic. 

15. The second implication of the analogy is that where total benefits are 
greater than costs, it is not possible to determine precisely how much of a 
given investment a particular vehicle class may be said to cause. However 
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carefully the justification of expenditure is analysed, the problem of joint costs 
cannot be overcome. The size of the benefits indicates that the expenditure 
should be carried out for all traffic groups, but the surplus of benefits may be 
shared out in various ways. There is no single economic way of doing this. 
But again the attribution cannot be completely arbitrary: the limit set by the 
total benefit received by a vehicle class applies. There is a further limit on 
attribution though it is much more difficult to apply. It arises from the possibility 
of separate investment decisions by each vehicle class, as the following example 
illustrates. 

16. Take a road costing 10 units which produces 10 units of benefit to light 
vehicles and 4 to heavy. Clearly, light vehicles must pay at least six for this road, 
otherwise it could not be financed, but it may appear they could be charged as 
much as 10, since this is the total of their benefits. But suppose they could invest 
in a similar road, of which they would have exclusive use, and from which 
they would therefore enjoy greater benefits. In this case, they would not be 
prepared to pay 10 units for the joint scheme, as they could be better off by 
investing in separate facilities. How much they would be prepared to pay, 
would depend on the nature of alternative investment opportunities. Car-only 
roads are not built in Great Britain though some exist elsewhere. But, in 
principle, it must be recognised that although a given scheme might be worth- 
while, earning an acceptable rate of return, it might be more economic to spend 
the money differently, because an even better return could be obtained this way. 
If such roads are feasible, then, in principle, this further constraint on attribution 
for joint use roads applies. 

17. To sum up; in order to attempt to determine what share of the total costs 
of capacity provision each vehicle class should bear the relation between 
capital expenditure on new roads and use of the roads by particular classes of 
vehicle may be analysed in terms of the benefits occurring from the expenditure 
to the particular class, since it is only these benefits which justify the commit- 
ment of resources. But because roads are joint facilities, it is not possible, even 
in this way, to determine precisely the share of the total cost that any particular 
vehicle may be said to cause. Equaily, however, the shares are not completely 
arbitrary, since it makes no economic sense to attribute to a vehicle class more 
of the cost than the benefits they enjoy, and further limits are imposed where the 
possibility of separate provision for the various vehicle classes exists. 

Capital costs and the use of roads within particular categories of heavy vehicles 

18. Paras. 2-8 of this Annex gave estimates of the proportion of total road 
construction costs that could be attributed to the need to provide for heavy 
vehicles. This left open the question of the relative responsibility of these 
vehicles within the allocated total. Motorway and dual carriageway design is 
affected by heavy vehicles because of their extra weight and height, and their 
lower speeds on gradients. The first affects the carriageway costs, the second, 
bridge clearances, and the latter, earthworks. 

19. Experimental work has been carried out in the United States to deter- 
mine the required increases in carriageway thicknesses as axle loadings increase.* 
The relevance to British conditions of the relationships suggested by this work 
will be discussed below. Here the discussion will confine itself to the relevance 
of this type of information to cost attribution. 

: See Annex I 
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20. The relationships derived allow the increments of carriageway costs 
associated with increasing axle loads to be estimated above a basic road fit for 
light vehicles. In the Highway Cost Allocation Study, each incremental layer 
was shared out among the vehicles imposing the relevant axle loads. 

21. The economic, as opposed to the engineering, meaning of this approach 
is not, however, clear. There is no reason why the process of determining incre- 
ments for the purposes of cost allocation should not start at the other end of the 
scale, with the assumption that it was to be built for the relatively small numbers 
of the heaviest vehicles which impose every high axle loadings. This, of course, 
would be a very different road from the one that would be designed using the 
other approach. However, as progressively more goods vehicles imposing 
lighter, though nevertheless significant, loadings were taken into account, the 
optimal design of roads would change and would presumably finish up with a 
road identical to the one obtained by the first method. The increments, however, 
would be quite different. The increment of the light vehicles in particular (as 
they may be assumed to make up the majority of users) may even involve a 
change in construction methods and material used, since it is unlikely that, on 
economic grounds, it would be worthwhile building the same type of road for a 
few heavy goods vehicles as it would for light and heavy combined. 

22. The incremental approach fails to make clear the inter-dependencies that 
exist between the various vehicle weight classes. The size of the extra increments 
depend on the fact that other increments have been added already. The con- 
sequence is that the incremental approach cannot be accepted as an approxi- 
mation to an economic cost relationship ; in particular it gives no guidance as to 
how the costs of the basic road for light vehicles only should be attributed to the 
different vehicle classes. 

23. The problem here is very similar to that encountered with the attribution 
of capacity costs in Paras 9-17. The extent to which a particular vehicle class 
may be said to be responsible for carriageway strengthening cost may also be 
aniysed in terms of the benefits accruing to it. In this context the major benefits 
are not operating cost savings, but the reduction in maintenance costs which the 
higher standard of road produces. If a few of the very heaviest vehicles only 
were to use a road, little capital would be invested in it, but maintenance costs 
per vehicle would be high. If vehicles of other weight classes use it, it becomes 
worthwhile investing in a more capital intensive structure, and this reduces the 
maintenance costs attributable to these very heavy vehicles. Thus, the level of 
maint enan ce paid by each vehicle weight group depends on the use of the roads 
by others. Therefore, as with capacity costs, a precise determination of cost 
responsibility for an individual vehicle cannot be achieved. Similarly, however, 
cost attribution is not for that reason completely arbitrary. There would be no 
economic meaning, for example, in attributing a level of costs to a vehicle 
category, if it would be uneconomic to expend that amount of capital to save 
the maintenance costs that would occur if it were not spent. 

24. The second aspect, that of bridge heights, presents similar difficulties. 
The decision to build for certain clearances (assuming that this is not taken for 
other reasons e.g. defence requirements) depends not simply on the tallest 
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expected vehicles, but on the total number and type of liigh vehicle expected to 
use the road. If there are sufficient to justify the clearances, then certain ex- 
penditure decisions follow. The problem of attributing shares in this decision 
is exactly the same as for carriageway thicknesses. 

25. The final aspect, gradients, is different from the other two, as this 
expenditure is in part undertaken for light vehicles which otherwise would be 
delayed by slow moving vehicles. If part of the justification for this expenditure 
is to be found in benefits to light vehicles, how can it be related to heavy vehicles ? 
The obvious answer would appear to be to relate it to such factors as power- 
weight ratios, which will be the main determinants of speeds up gradients. 
However, this problem too can be analysed like the preceding ones. Slow 
moving vehicles reduce the benefits to other vehicles jointly using the road, and 
consequently, in terms of the analogy introduced above, when the decision to 
allow the former to use the road is taken (assuming for the moment that slow 
moving heavy vehicles can be separated out as a category), they should pay 
enough to compensate other uses for loss of benefit from their using the road. 
One way of doing this is for them to pay for the redesign of the road. If there are 
sufficient of these vehicles this is the appropriate way. If there are not, then it 
w'ould not be worthwhile investing resources in reducing gradients or providing 
climbing lanes and either the vehicles should not use ffie road or the price to 
other users should be reduced and by implication the price or alternatively the 
proportion of cost attributed to the slow movers raised. 



Maintenance Costs 

26. Maintenance consists of a wide range of activities, which are not all 
related to use of the roads by particular vehicle types in the same way. Following 
the Geddes submission, four categories may be distinguished: 

(i) Repair 

(ii) Preventive maintenance 

(iii) Miscellaneous work on drainage, kerb renewal etc. 

(iv) Provision of signs, signals and road markings. 

(i) Repair Costs 

27. Repair costs are incurred where roads show signs of serious deterioration 
and the whole structure of the road is threatened. In the short term the road 
may have to be patched to make it suitable for traffic, but in the longer run it will 
be rebuilt. It is the former type of expenditure that is relevant here. 

28. Apart from conditions on which climatic factors are so severe as to cause 
break up of roads on their own account, there is general agreement that heavy 
vehicles are responsible for most repair costs. They impose axle loadings many 
times those of light vans and private cars, and may quickly destroy structures 
which would give long and satisfactory service to the lighter vehicles. But there is 
considerable controversy about the relative responsibility for repair costs 
within the heavy vehicle class. 
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29. The major piece of experimental evidence available derives from &e 
A.A.S.H.O. tests.t These tests, by far the most expensive and elaborate carried 
out in this field, were primarily engineering design studies aimed at discovering 
the best ways of building roads and related structures. The results were used to 
infer relationships between axle loadings and road wear. These imphed that the 
relative responsibility for damage to the road surface increases in proportion 
to the forth power of the increase in the laden axle weight. The elfect of a 
relationship of this kind is to attribute responsibility for repair costs to the 
heaviest vehicles almost exclusively. 

30. This relationship is open to the criticism that can be made against all the 
A.A.S.H.O. findings— that they are not appUcable to British or European 
conditions, since the physical circumstances in which the tests took place were 
very diiferent to those obtaining here. The Ministry submission, althou^ 
employing this relationship, pointed out that it had doubts about using it, 
endorsing the views of the then Director of Road Research: “Although it is of 
the utmost importance that the conclusions from this very large experiment 
should be utilised to the fuU in Great Britain, it is essential first to consider the 
results carefully in relation to British conditions. A major factor is the influence 
which frost had on the performance of the flexible pavements. The fact that 
57 per cent of the failures occurred in the first spring thaw and 23 per cent in the 
second shows that the pavements were criticaily weak during these periods. So 
far as the axle loads are concerned, the A.A.S.H.O. experiment was an accelerated 
test, the concentration of axle loadings being 5-10 times that which will be present 
on a normal heavily trafficked British road. It is possible that many sections 
failed which would have survived the normal traffic concentration of a highway. 
This seems to be a basic weakness of the test and the method of weighting the 
applications of axle load used in the analysis does not appear to overcome the 
difficulty”.^ Elsewhere inEurope, A.A.S.H.O. ratios have been accepted, however: 
as Annex 1 8 indicates, the French have used it as the basis for their new axle tax. 

31. Experiments on the scale of the A.A.S.H.O. tests have not been carried 
out in this country although related work is in hand at the R.R.L. It has to be 
accepted, however, that entirely satisfactory relationships for the repair costs 
occasioned by heavy vehicles are not available for British conditions. This 
deficiency has tended to obscure the fact that until recently very little information 
was available on the axle loadings imposed by heavy vehicles. It has generally 
been assumed that the heavier the vehicle, the higher the axle loadings. The 
evidence now available show that this is broadly true, but that the situation is 
more complicated than this assumption implies. Some evidence is presented in 
Annex 18. 



1 See Annex i. 

r More recently, the A.A.S.H.O. results have come in for a sustained attack on their 
significance from a panel of experts commissioned by the International Road Transport 
Union, who concluded that “the A.A.S.H.O. road test have not contributed positively to 
solving the problem of the apportionment of expenses between ffie various users of the road”. 
Although the view is put more forceably, the factors stressed in that study were essentially 
the sgmp as those quoted above. It is expressed in “Study and Research on Road Techniques 
and the Economy of Infastructures; analysis and interpretation of the A.A.S.H.O. Road 
Teat”, IJLU., 1965. 
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(ii) Frerentive maintenance costs 

32. Preventive maintenance is carried out to anticipate the severe effect that 
high axle loadings can have on weak structures. Roads currently being built are 
designed so as to avoid this need but the older roads, not designed with modern 
traffic loadings in mind require surface work and, at times, foundation work, if 
they are not to break up. As with repair costs, there are no completely satis- 
factory data available on the relation between this type of expenditure and the 
passage of particular vehicles. As with repair costs, too, the important question 
is the relative responsibility of the heavier vehicles since it is clear that light 
vehicles have very little effect on all but the flimsiest of structures. In its Geddes 
submission, the Ministry suggested that gross weight would be the best approxi- 
mation, but this was, and remains, only a matter of judgement. 

(iii) Miscellaneous work on drainage kerb renewal etc. 

33. This category is very mixed. Many items, e.g. work on drainage, hedge- 
cutting etc. are not related to volumes of traffic or particular vehicles. Others, 
e.g. kerb renewals, may be related to the incidence of commercial vehicles, but 
data are not available to allow the determination of any relationship. No data 
are available on the proportion of the total cost of this item incurred in the 
various component activities, but it is probable that the items which may be 
related to particular vehicles are relatively unimportant. 

(iy) Froyision of signs, signals, and road markings 

34. This final item also covers a variety of activities. Some items are plausibly 
related to particular vehicles. Road markings for example, are obliterated 
largely by wear and as heavier vehicles tend to have more axles and wheels, 
it is reasonable to assume that they are responsible for more sign obliteration 
than other vehicles. Sign cleaning and maintenance might also be related to the 
passage of heavier vehicles and to the volume of traffic. The larger vehicles 
throw up more dirt and hence necessitate more frequent cleaning and it is possible 
they cause more damage to signs, but data are not available on either of these 
relationships, nor is it possible to estimate the proportion of this category 
made up of these various activities. 

Policing 

35. As explained in the Notes on Tables, it is only recently that detailed 
information has become available on the proportion of police costs associated 
with traffic. There is little information available that would indicate how, if at 
all, police costs relate to the use of roads by particular vehicles. In the Notes on 
Tables it is pointed out that police forces surveyed in summer showed a higher 
proportion of police time devoted to traffic duties, which implied that this 
responded to holiday traffics, which consists of light vehicles. There is no 
comparable information on daily peaks, but it is clear that the conditions of 
peak traffic do necessitate the greater attention of police for traffic duties. 
Consequently light vehicles which tend to form a higher proportion of peak 
traffics may be held to be particularly responsible for this use of police time. 

36. Police time is also spent on patrolling roads and dealing with accident 
consequences. The former is concentrated on main roads, for obvious reasons. 
A motorway may cost up to £1,000 per mile per annum to patrol while lesser 
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roads will scarcely be covered at all except when accidents occur. The intensity 
of patrolling would appear unrelated to vehicle type. Time spent on the con- 
sequences of accidents clearly is so related, but it is not known how it is related 
to particular types of accidents; e.g. fatal accidents, which heavy vehicles are 
more frequently involved in than cars, might be more expensive in terms of 
police time. 

Lighflng 

37, The convention adopted in the Geddes submission which is followed here 
was that only lighting on main roads should be charged to road users, as lighting 
in residentid areas may be said to be primarily for the good of pedestrians. 
On urban main roads, high standard hghting is frequently provided where flows 
are high, but in rural areas has been installed only on relatively short sections, 
mainly motorways. It is clear these costs cannot be related to a particular vehicle 
class. 

Administration 

38. Only a very small part of these items may be related to vehicle types e.g. 
that part associated with road haulage licensing. Most of it is related to the 
levels of expenditure on the items discussed above, or to traffic in general. 
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ANNEX 16 



{a) Fuel tax, Tehicle excise duties and purchase tax as charging mechanisms 

1. As indicated in Chapter 2, fuel and purchase taxes and vehicle excise 
duties are important revenue raisers and economic regulators. This Annex 
however, will ignore these functions and consider in detail the point made 
briefly in Chapter 5 that vehicle excise duties and fuel and purchase taxes are 
imperfect mechanisms for charging purposes. 

2. Apart from a number of minor fees and charges, revenue is raised from 
road users in three ways: through fuel tax, vehicle excise duties and purchase 
tax. All three are fairly efficient as revenue raisers. Fuel and purchase taxes are 
easy and cheap to collect, and are, in general, almost impossible to evade. 
The vehicle excise duty is evaded by a small minority of road users, currently 
estimated at between 1 and 2 per cent, and it costs about £7m. per annum to 
collect.! However, the need for some sort of registration structure exists in- 
dependently of the existence of charges. It would be necessary for other purposes 
of which perhaps the most important are the requirements of the police, and the 
need to maintain a record of vehicle ownership. Consequently, the cost of raising 
revenue in this way is small in relation to revenue raised and the other benefits 
of the system. 

3. All three taxes, then, are good from the point of view of revenue raising 
and administrative convenience. They have rather different economic charac- 
teristics. These are examined in turn below. 

4. Fuel Tax 

Fuel taxation has three important characteristics: 

(1) it is paid with each mile travelled. 

(2) it varies with the nature of the vehicle. 

(3) it varies with the speeds at which vehicles travel. 

5. AU three of these characteristics are useful attributes of any charging 
system for roads. The amount paid varies with the use made of the system: 
the heavier vehicles, which impose extra costs, pay more than light vehicles, 
and in a situation where roads are congested and speeds low, fuel consumption 
rises, and with it, the tax yield. 

6. At the same time, however, the fuel tax suffers from severe deficiencies. 
Its main drawback is that, although it tends to vary with public and com- 
munity costs in a number of situations, in others it either fails to do so, or does 
so imperfectly. In addition, the tax varies where there is no reason, from the 
point of view of road costs, that it should. Private cars, for example, have 
quite different average fuel consumption rates, that reflect only different tech- 
nical and performance specifications. 



^ per cent of the amount collected in 1965. 
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7. The main cost variations that are not reflected adequately through fuel 
tax are : 

(1) variations in the costs of road provision from one part of the system 
to another; 

(2) variations in the level of congestion costs both from one part of the 
system to another, and between time of day; 

(3) variations in the costs imposed, or the benefits received, by particular 
vehicles. 

8. From some points of view these are not serious deficiencies. The system 
of long run marginal cost pricing discussed in the Report for example, must 
inevitably embody a considerable degree of averaging both between vehicles 
in a given class and between classes. As long as the inequities are not gross, the 
fuel tax may be a satisfactory charging mechanism in this context, and, if it 
fails, it may be supplemented by excise duties. However, any system of charging 
that requires a close relation between charges and cost, such as short run 
margin^ cost pricing, is unworkable, if the fuel tax alone has to be relied on. 
Fuel consumption and consequently fuel tax paid do vary according to conges- 
tion, but the extent of these variations is much less than the range of con- 
gestion costs that are encountered, which if they were to be covered by fuel tax, 
would imply levels of fuel consumption unattainable by ordinary cars even in 
the worst traffic conditions. Similarly, any workable discrimination between 
vehicle types on the basis of the costs they impose in wear and tear and con- 
gestion is impossible, unless the charges desired happen to coincide with the 
pattern that the fuel tax achieves. The pattern of incidence that the fuel tax 
achieves as between even broad vehicle classes cannot be that which either 
of these cost items would suggest for each and every part of the network. 

9. Vehicle excise duties 

Vehicle excise duties were originally introduced to supplement the fuel tax 
and in particular to allow a steeper incidence of taxation by weight than the fuel 
tax alone allowed. Their main feature is that although they allow vehicles to be 
taxed on some additional aspects of cost variation, they do not relate to the use 
actually made of the road system as the burden of the duty is felt more heavily 
by those who make Httle use of it and more lightly by those who use the system 
intensively.* The extent of this distortion depends on how great the mileage 
disparities are between users in a particular duty bracket. Very little is known 
about the variations in the number of miles run with given vehicle group or 
weight class so that little indication of the range of effective incidence of excise 
duties can be given. 

10. If vehicle excise duties bear little relation to use made of the system, still 
less do they mirror any costs, like those caused by variation in terrain, that vary 
from one part of the system to another. They fall the same on each mile run by a 
given vehicle, and users in all parts of the country pay precisely the same. 

11. Purchase Tax 

Purchase tax is levied on the sale of new cars and motorcycles, but it affects 
second hand prices indirectly by increasing their relative attraction. It is in no 
way related to any of the factors which might be considered relevant to charging. 

1 Certain vehicle classes, e.g. showmen’s vehicles, do, however, enjoy reduced rates on 
the grounds that their annual mileages are much below average. 
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(^) Some alternative charging methods 

1. The methods currently used to tax road users are not the only means 
available for charging for roads. The purpose of this part of the Annex is 
to consider some alternative possibilities that do not need the technical 
development that road pricing requires.^ 

Vehicle mile taxes 

2. The basic principle of a vehicle mile tax is that it is levied on the actual 
mileage travelled by a vehicle, including empty running, while the actual rate 
of tax could be made to vary with whatever characteristics of the vehicle appeared 
most relevant. It would in this way combine some of the advantages of the 
fuel tax and excise duties. It could be levied in principle on all vehicles, but it is 
usually assumed that it would apply only to commercial vehicles and perhaps 
buses, since the administrative difficulties of including the much larger number 
of cars would be considerable. As it is, extra costs would have to be incurred to 
ensure that an accurate record of vehicle mileage was available for charging 
purposes. 

3. It would not be administratively feasible to use a tax of this sort to reflect 
conditions on particular roads, either congestion or differences in maintenance 
costs. Consequently, its use would preserve the broad averaging which is a 
central feature of the fuel tax. The main case for such a tax would be the failure 
of the fuel tax and excise duties to combine together to reflect a particular 
important aspect of road cost, for example, wear and tear on the road surface. 
But although a mileage tax might have some advantages in that it would be easy 
to produce the degree of progression desired with unladen weight or other tax 
base, they would not be great, since the fuel tax and excise duties combined 
could, if required, be used as a reasonable approximation to any chosen scale. 
Such advantages would, of course, have to be set against the far greater costs of 
administration and collection, which would be considerable in this country 
as no suitable structure exists, except for abnormal loads. 

4. An alternative form of this tax is based on the ton miles a vehicle performs, 
or the carrying capacity of the vehicle. There may be two reasons for using this 
method; first it may be thought to be an approximation to wear and tear on 
the road surface — in fact as Annex 15 shows this is unlikely to be the case: 
second, it may be thought that the larger vehicles in some sense benefit more 
than the smaller or alternatively that they are better able to bear a given level 
of tax. 

5. Although there are grounds for thinking that the benefit of road improve- 
ments may be greater for heavier commercial vehicles than light, there is no 
reason to think that the difference bears a close relation to gross vehicle weight. 
Nor is it obvious that gross vehicle weight is a good measure of ability to bear 
taxes. The cost per ton carried is greater for smaller vehicles than for light. 
Consequently a charge related to tonnage carried would have a greater relative 
impact on the larger vehicles. Furthermore, the possibility of alternative forms 
of transport is more real for the goods carried by the larger vehicles. The notion 
of ability to pay is in any case quite different from the notion of charging 
according to costs incurred, and the former would seem inappropriate for 
roads, which are not commercially organised. 

> For s> stems designed for the urban context see : Better U se of Town Roads. 
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Tolls 

6. Prima facie, a system of charging for roads by tolls is attractive, since it 
would enable charges to be related to the conditions on particular parts of the 
system (in particular to different levels of congestion and road maintenance 
costs) and to the costs imposed by particular vehicles. But given the currently 
available means of charging tolls — toll booths — such a system would in practice 
have to be confined to a small number of roads, since the cost of collection 
and the costs of delays to road users would be excessive. In this country, probably 
only the motorway network, with its limited number of access points, could be 
charged for, and even then at unwarranted expense. Apart from the costs of 
collecting the tolls, their effects on the utilisation of the road system would be 
harmful. They would tend to discourage the use of the motorway system, which 
at current levels of loading has no justification, since the marginal costs of use 
are extremely low, and lower than the costs on competing roads. Clearly, too, 
because of their limited area of application, the amount of revenue that could be 
raised would mean that they could only be a supplementary form of charging 
and not a replacement for the forms currently employed. 

Conclusion 

8. The alternative methods of charging that are currently available appear 
to offer very little that cannot be achieved by the existing means without very 
considerable additional costs. 
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ANNEX 17 

The long run marginal cost of road provision 

1 . Long run marginal cost (L.R.M.C.) is defined as the extra cost of providing 
for an extra unit of output when all costs are allowed to vary, thus it differs 
from short run marginal cost because it includes all cost categories but resembles 
it because it ignores all costs that have been incurred in the past. 

2. L.R.M.C. is peculiarly difficult to define for roads for two reasons. First, 
conditions vary over the network. As demand is spatially specific, L.R.M.C. at 
particular parts of the network should be estimated. Thus there is in no simple 
sense a L.R.M.C. of the road system. Second, old capital rarely, if ever, goes out 
of use because of the provision of new. The road network is never completely 
renewed, consequently all additional investment is a modification of the existing 
capital stock. The strict conditions for the definition of L.R.M.C. therefore do 
not obtain, only the costs of providing extra capacity given the existing capacity 
can be examined. 

3. These two points suggest that for roads a modification of the concept of 
L.R.M.C. should be used, but one which will preserve the essential purpose of 
this pricing system, that of presenting users with the future rather than the 
past costs of road provision. A possible approach is the following. First assume 
some distribution of the increase in demand over the network and then derive 
a cost of expanding capacity as required at various parts of the network. On 
most parts of the network (measured in terms of mileage) the cost will be zero. 
On these there is, and will be for the conceivable future, spare capacity. This is 
broadly true of the less important classified and unclassified rural roads, whereas 
on the trunk network considerable investment is and will be taking place. Here 
the costs will be high. 

4. If this approach is adopted, the sum required of road users as a whole will 
tend through time to equal the sums actually spent on roads as a whole, even 
though, because of the deficiencies of the existing charging mechanisms, they 
will not do so for any particular type of road. Consequently, in this Report 
current expenditure has been regarded as the appropriate method of defining 
L.R.M.C. for roads. 
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ANNEX 18 



Data on axle loadings 



Weighbridge Data 

1. These data were collected in the course of experiments with various vehicle 
weighing devices, which were carried out in preparation for the introduction of 
the goods vehicle plating system. They were collected at sites on four main roads 
near London during daylight hours during the first three months of 1967. 
About 2,200 vehicles were weighed. 

2. The vehicles chosen were not a random sample of the flow past these 
points and it is clear from the nature of the points themselves that the data 
could be subject to serious bias. They could not be used, for example, to infer 
anything about the extent of overloading on the road network as a whole. It is 
not obvious, however, that the sample should distort the relativities between 
vehicles. It is, in any case, the only information available at this level of detail. 

Road Research Laboratory Data 

3. These data are part of a long run continuous measuring programme over a 
large number of sites, which is still in operation. The apparatus used records all 
axles passing (above a minimum weight level) but only records (by means of a 
photographic device) details of the vehicle, when the maximum permitted axle 
load is exceeded on one axle of the vehicle. The photograph allows the vehicle 
type to be identified and sometimes its load, as well as the time of day, but no 
other details. Some results are shown in Road Research 1965/66^. 

Overloaduig Offences 

4. Details of overloading offences over a period of a year in the Northern 
Traffic Area were analysed. These provide data on the unladen weight of the 
vehicle concerned, loads, body type and size of the operator’s fleet. They cannot 
be regarded as a random sample. The results have not been published. 

The significance of these data 

5. One broad point that emerges from all these sources is that it is by no 
means the heaviest class of vehicle which frequently impose very high axle loads. 
They begin to occur above three tons unladen wei^t and are frequent in the 4-5 
ton class. The weighbridge data, however, allow this broad trend to be analysed 
more closely. 

6. Tables A18;l and A18 :2analyse theaxle loadings obtained by the unladen 
wei^t of the vehicle and the number of axles, the first Table showing the actual 
load in tons, the second the implied load when the axle loads measured are 
raised to the fourth power. Tables A18 :3 and A18 :4 convert these two Tables 
into total vehicle loadings on the two bases. Two trends are apparent. First, 
on both bases average load per axle rises as unladen weight increases; second, 
for a given unladen weight group the fewer the number of axles, the higher the 

1 Road Research Laboratory “Road Research 1965/66” HMSO 1967. 
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average load per axle. The effect of applying fte 4th power law is to highlight 
this tendency. While for a given unladen weight class the gross loads of the 
vehicles with fewer axles are almost invariably lower, the weighted and un- 
weighted loads per axle are much higher. It is only when the power law is applied, 
however, that the vehicles with fewer axles are judged to have a greater total 
affect on road wear (i.e. allowing for the fact that while axle loadings are lower 
for vehicles with more axles, they have more of them). The effect on relative 
weighting between unladen weight groups of applying the 4th power law is much 
less important. The relation between the 3-4 ton vehicle and the 4 axled vehicle 
heavier than 9 tons unladen is changed only from 3-8 : 1 to 2-2 : 1, and the effect 
of the weighting on the relation between the 2 axled vehicle in the 4—5 ton group 
and the 4 axled vehicle in the top weight class is to reduce the range. 

7. The most important impUcation of these data is that the unladen weight 
of a goods vehicle is not an adequate guide to the loads it imposes, but that the 
effective wear and tear on the surface relates to the number of axles it possesses, 
over which the load is spread. The stronger the weighting attached to increases 
in axle loadings the greater the difference that is created between vehicle types 
of the same general weight class but with different numbers of axles. 

8. In France similar considerations have led to the introduction of a new tax, 
which relates specifically to axle numbers, so that a four-axled tractor and semi- 
trailer of a given capacity will pay much less than a three-axled combination 
of the same capacity. A five-axled combination will not pay the tax at all. 

9. It has already been indicated (see Annex 15) that there are reasons for 
thinking that the A.A.S.H.O. results, which the French used to estimate the 
relative costs of different types of vehicle, bear too heavily on the heavier axle 
loads in British conditions. Consequently the case for an axle load charge is 
somewhat less strong here. And in any case, it would be impracticable to institute 
one until the widespread application of vehicle plating which will allow vehicles 
to be classified according to characteristics other than unladen weight. 
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TABLE A.18;l 



Heavy goods vehicles: axle loadings in tons by unladen weight group ami 
number of axles per vehicle; arithmetic averages 

Tons per axle 



Unladen Weight 
in tons 


2 


No. of axles 
3 


4 


3-4 


4-2 


_ 


— 


4-5 


6-2 


4-6 


— 


5-6 


6*1 


5-0 


— 


6-7 


— 


5-4 


5-0 


7-8 


— 


6-1 


5-1 


8-9 


~ 


7-2 


5-2 


9+ 


— 


— 


5-8 



TABLE A.18:2 

Heavy goods vehicles: axle loadings in tons by unladen weight group and 
number of axles per vehicle, weighted by A.A.S.H.O. 4th power formula 



Unladen Weight 
in ions 



No. of axles 
2 3 



4 



3-4 


1,225 


4-5 


2,714 


5-6 


3,590 


6-7 


— 


7-8 


— 


8-9 


— 


9-h 


— 



1,206 


— 


1,334 


— 


1,777 


1,797 


2,848 


1,861 


4,855 


2,022 


— 


2,357 
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TABLE A.18:3 

Heayy goods Tehicles: gross weights in tons by unladen weight group and 
number of axles per Tehicle 



Unladen Weight 
in tons 



3 - ^ 

4- 5 

5- 6 

6- 7 

7- 8 

8- 9 
9+ 



3- 4 

4- 5 

5- 6 

6- 7 

7- 8 

8- 9 
9 + 



2 


Number of Axles 

3 


4 


8-4 


__ 


— 


12*4 


13-8 


— 


12-2 


15-0 


20-0 




16-2 




18-3 


20-4 




21-6 


20-8 


• above: Index form 


23-2 


50 


— 


— 


77 


85 


— 


75 


93 


— 




100 


123 




113 


126 





133 


128 





— 


143 



TABLE AJ8:4 



Heavy goods vehicles: total axle loadings in tons (A.A.S.H.O. weighted) 
by unladen weight groups and number of axles per vehicle 



Unladen Weight 
in tons 


2 


Number of Axles 
3 


4 


3-4 


2,450 





— 


4-5 


5,428 


3,618 


— 


5-6 


7,180 


4,002 


— 


6-7 





5,331 


7,188 


7-8 





8,544 


7,444 


8-9 





14,565 


8,088 


9 + 


As above: 


Index form 


9,428 


3-4 


46 


— 


— 


4-5 


102 


68 


— 


5-6 


135 


75 


— 


6-7 





100 


135 


7-8 





160 


140 


8-9 





273 


152 


9+ 


— 




177 



no 
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ANNEX 19 



Theory of differentials between heavy goods vehicles 

1. If choice between different types of heavy goods vehicle is not to be 
distorted, it is the differences between the absolute costs of providing for 
different types which should be reflected in charges. It is necessary first of all 
to consider those costs which vary with the type of vehicle. They are extra 
construction costs relating to such factors as weight, height and speed, extra 
maintenance coste, relating mainly to weight, and extra congestion costs, 
relating to speed and manoeuvrability. The assumption behind this Annex is 
that each vehicle within a vehicle class experiences a reasonable cross section 
of road conditions. To the extent that this is true (there are, however, no data 
currently available that would confirm or refute it), then it is meaningful to 
differentiate between vehicles in annual charges. The next section discusses the 
different cost items which justify differentiation. 

2. Extra construction costs on new roads, and improvements to existing 
ones, are needed because heavy goods vehicles apply heavier weights to the 
surface and are taller than other vehicles (except buses); they also have lower 
running speeds on gradients. The first factor is clearly directly related to weight, 
the other two only indirectly. Relationships have been derived in the United 
States between vehicle weight and construction cost but these are, for two main 
reasons, not precisely what is required. First, they were derived from experi- 
ments in conditions dissimilar from those obtaining in this country and secondly, 
these relationships show the extra increments of thickness appropriate for 
increasing axle loads. It is not easy to attribute these increments of cost to 
particular vehicle types, both because there is no close correlation between 
individual axle loadings and other vehicle characteristics such as weight, and 
because there remains a problem of sharing out a particular increment between 
the vehicle in a particular axle loading group, which it is not possible to do in 
such a way as to charge each vehicle an amount that would equal the resources 
saved were it not to use the road. The main difficulty is that to some extent the 
various cost increments are inter-related; the size of the increment necessary 
for the heaviest axles, for example, depends on the assumption that the other 
increments have already been laid down^. The same problem arises with the 
question of vehicle clearances; while it is clear that only the very tallest vehicles 
necessitate the highest clearance and it is appropriate to charge them this 
increment, it is not clear what share they should have in the lesser increments 
which are necessary for them and for smaller vehicles. A similar argument 
applies to the cost of reducing gradients. 

3. Th^ complexities suggest it would have little economic meaning to 
share these costs out between vehicles, since the relativities obtained could not 
be said to reflect true relative costs even in principle. Unlike the other two 
categories of cost, they are of a capital nature and do not vary with the miles 
run on the system. There is, therefore, a case for concentrating on the short run 
costs alone exactly the same as that outlined in Chapter 5 of the Report paras 
59-62, and this view will be adopted here. The relevant short run costs are 
surface maintenance and congestion. 



^ See Aimex 15. 
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4. The relative responsibility for surface maintenance costs, as was men- 
tioned above, has been most thoroughly investigated in the United States. 
It is dear, however, that, even if the relationships derived are extreme for 
British conditions, the true relationships (which will, however, differ from road 
to road) will be a power function. Table A 19:1 shows the differentiation that the 
application of different relationships would suggest between different weights 
of heavy vehicle. As Annex 15 makes clear, it is not at present possible to 
determine which is the most appropriate. 

5. The second item is congestion. To reflect a congestion element in charges 
on goods vehicles is not the same as charging for congestion, as outlined in 
paras. 59-62, nor would it produce the same level of charges as a road pricing 
system, for all that it is relevant in the present context is the difference between 
heavy goods vehicles, and not the absolute amount of congestion they cause. 
The relative responsibility for congestion is, however, difficult to establish with 
precision. A good deal of work has been done, both in this country by the 
Road Research Laboratory and elsewhere, on the relative effect of different 
categories of vehicle on speeds in different road conditions. This work has 
concentrated on broad vehicle classes, and not on small groups such as particular 
vehicle weights. However it is fairly clear that factors causing congestion are 
related to vehicle weights. The speeds of the heavier vehicles are on average 
below those of medium sized, and these in turn below the lightest class. On 
many roads it is the speed of the slowest vehicle which determines overall 
speed. Also, manoeuvrability and acceleration decrease with weight, and in- 
creases in length make overtaking more difficult. These factors all suggest that 
relative congestion costs increase with weight, although there will be some 
variation due to other characteristics such as power/weight ratios, which cause 
variations within a particular weight group. For example a statistical analysis of 
main road trunk flows carried out by S. Wabei has suggested that traffic speeds 
are largely determined by a few slow moving vehicles, not all of which will be 
in the heaviest weight classes. However, there is no way of determining precisely 
what the relation is, and it may be that the differentials within weight groups are 
large enough to justify a different way of classifying vehicles — e.g. by power/ 
weight ratio or body type. 

6. If the right relativity between vehicles were known, it would be necessary 
to estimate the absolute amount of congestion caused on average by each to 
set it against the estimates of relative maintenance costs. In rural areas, the 
additional amount of congestion caused by a heavy vehicle is fairly small — 
an estimate of less than Id. per mile^ has been obtained from estimating the 
effect on flow of removing a vehicle at a number of rural census points, and 
averaging the results. But this figure is of course typical only of part of the 
network; in urban areas a congestion cost measured in the same way would 
be much higher, which suggests, if this were the right relation between vehicle 
weight and congestion, a much greater differential between vehicles, at the top 



1 S. Wabe: “A measure of congestion and the speed of traffic on trunk roads” (tinpublished). 

2 This is an average figure; some vehicles impose much higher costs. Work done at the 
Road Research Laboratory indicates that congestion costs for very large vehicles are very 
much higher than the figure quoted here. This would seem to indicate that these costs rise 
very steeply when the normal vehicle size and weight limits are exceeded. 
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and bottom of the weight range. At the moment it is impossible to say whether 
the assumption that congestion effects are in direct proportion to vehicle weight 
is right or not. If road pricing proves technically and administratively feasible 
then it will be necessary to attempt to measure the differential. 

7. In summary, therefore, it is not possible at the moment to be confident 
what the true differential between vehicle weight groups should be on economic 
grounds. Although present estimates of maintenance costs are uncertain, an 
equally important lack of knowledge is the relative congestion effect of different 
weights of vehicles on other road users, since especially in urban areas, the 
absolute level of these costs may be as high as maintenance costs, even on a road 
expensive to maintain. 



TABLE A.I9:I 

Estimated relative wear and tear costs per heavy goods vehicle on varions bases. 



Cost per vehicle mile 



Unladen Weight 
in tons 


Gross weight 


Cubing 

(3rd power law) 


AASHO 
(4/A power law) 


lf-2 


18 


9 


2 


2i-3 


35 


24 


14 


3 -A 


56 


45 


36 


4 -5 


68 


63 


71 


5 -6 


84 


77 


71 


6 -7 


100 


100 


100 


7 -8 


116 


113 


114 


8 + 


134 


140 


156 




Cost per vehicle per annum 




Unladen Weight 
in tons 


Gross weight 


Cubing 

(3rd power law) 


AASHO 
(4/A power law) 


li-2 


7 


3 


I 


2-2i 


9 


5 


2 


2i-3 


12 


S 


5 


3 -4 


32 


26 


21 


4 -5 


53 


50 


56 


5 -6 


68 


61 


58 


6 -7 


100 


100 


100 


7 -8 


123 


120 


121 


8+ 


147 


155 


173 



Tonnage Group 6 — 1 tons=100 
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Table 2: 1 Road cost categories 

This Table is not intended to be an exhaustive list of cost items, but rather to be 
illustrative of the categories suggested. Items have been included at the point 
of immediate impact. For this reason, congestion does not appear explicitly: 
it is contained in user costs— time and operating expenses. The same cost item 
may appear under all three headings. For example, accident costs fall on road 
users, the state and the community at large. Time is included as a cost whether 
or not it is paid for. Time spent on a journey to work, for example, may be 
considered a cost, since it could be used for other purposes. 

Table 3: 1 Public road costs 1965/66 current expenditure basis 

This Table is derived from several sources. Items 1, 2, 3, and 4 are adapted 
from the figures published in Highway Statistics 1966. The figures as 
published there contain a certain amount of central government administrative 
expenditure. This has been taken out and included in Item 7. The split between 
maintenance and minor improvement expenditure is based on internal Ministry 
statistics and is only approximate. Similarly there can be no precise dividing line 
between major and minor improvements: some small schemes included in 
major improvements are very similar in nature to many classed as minor 
improvements, and have been similarly treated for the purposes of cost allocation. 

Item 5 is intended to apply to main roads on the ground that the bulk of other 
lighting costs are incurred on behalf of pedestrians. It includes trunk road lighting 
and a small proportion of other lighting costs, estimated from unpublished 
figures. 

Item 6 is based on figures derived from the survey carried out by the Institute 
of Criminology, University of Cambridge, the preliminary results of which were 
published by the Select Committee on Estimates.' A more detailed discussion 
of the subject will be presented in the forthcoming book, “The Cost of the Police 
in England and Wales”, by Professor J. P. Martin and Miss Gail Wilson, who 
kindly supplied the information on which the estimate shown in the Table is 
based. The survey obtained details from a number of police forces of the break- 
down of their members time between different types of duty. The proportion 
of time spent on traffic duties for forces surveyed outside the holiday season 
ranged from 17-6 per cent to 28-9 per cent for provincial forces, with an average 
of22-7 per cent. The three forces resurveyed in summer returned somewhat higher 
figures. The proportion of time spent on traffic duties was assumed to be a fair 
representation of the proportion of current costs devoted to traffic. Accordingly 
the time shares were applied to figures for current police expenditure by county 
boroughs and county council authorities, the higher summer figures being 
assumed to apply for four months of the year. Capital expenditure on items 
other than vehicles was treated in the same manner. These were all assumed to 
be incurred on traffic duties, which clearly is an overstatement but not an 
important one. 

Item 7 is composed mainly of local government expenditure, as shown in 
Highway Statistics, but it also includes a number of other items, in particular a 



I House of Commons: First Report from the Estimates Committee, Session 1966/67, 
Police. H.M.S.O., 1967. 
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share of the Ministry of Transport expenditure on salaries and general ad- 
ministrative expenditure, and items G, H, I, L, M, N, O, P, in the Roads 
(England) Vote together with the corresponding items for Scotland and Wales. 
This includes certain research expenditures as well as central administrative 
expenditure. 

Item 8; the calculation of this item is explained in Annex 12. 

All items refer to the financial year 1965/66. 

Table 3:2 Public road costs 1965/66 public enterprise basis 

This Table is identical with the previous one except that “Capital charges” 
has been substituted for the first two items. The derivation of this figure is 
explained in Annex 13. 

Table 3:3 Public road costs 1975: current expenditure basis 

The low estimates have been obtained by assuming that all items except 
capital grow at the same rate as traffic. In the case of capital, account has been 
taken of figures already announced for 1970-71, but no growth in the 1970’s 
has been assumed. 

The high estimates have been obtained by employing similar arbitrary 
assumptions. The capital expenditure has been assumed to grow between 1970 
and 1975 at a rate of three times the rate at which traffic is expected to grow 
during the same period. The estimate for accident costs does not take account 
of the recent policy measures. It is simply a projection of recent traffic and 
accident trends, allowing for changes in traffic composition. All the other items 
are assumed to growfrom 1965 to 1975 at the same rate as traffic over this period. 

Table 3:4 Public road costs 1975 public enterprise basis 

All items except capital are the same as Table 3:3. The capital figures have 
been obtained by up-dating the capital stock estimates used in Table 3 :2 in line 
with the expenditure assumptions used in Table 3:3. 

Table 4:1 Revenue raised from road users 1965/66 

The fuel and purchase tax figures have been derived from the Annual Reports 
of Her Majesty’s Customs and Excise. They have been adjusted to take account 
of purchase tax paid on cars registered in N orthern Ireland, fuel used in Northern 
Ireland and fuel used for purposes other than road use (e.g. off-road motorised 
vehicles). Allowance has not been made for tax repayments under the fuel rebate 
scheme for public service vehicles. Figures for vehicle excise duties have been 
derived from internal Ministry of Transport sources. The total for these duties 
given here contain receipts from vehicle classes, e.g. tractors, which do not 
figure in the rest of the Report. In all, these miscellaneous classes pay about £6m. 
Some small revenue items e.g. driving test fees have been omitted. Expenses 
associated with them have also been omitted from the expenditure account. 
Revenue and expenses associated with parking have been ignored, as have also 
the proposed fees for the carriage of large and heavy loads, as these only concern 
a small and very specialised group of vehicles. 

Table 4:2 Revenue raised from road users: estimates for 1975 

These estimates were obtained by applying current tax rates to the expected 
vehicle fleet structure in 1975. See Annex 14. 
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Table 5; 1 Maintenance costs by type of road 
These figures have been derived from unpublished Ministry of Transport data; 
they refer only to English Roads, and include only short run costs. 

Table 5 :2 Marginal public costs 

An attempt has been made in this Table to pick out those items of cost which 
could be termed the running or current costs of roads. A small portion of lighting 
and police costs have therefore been excluded as they comprise capital items. 
Part of what is termed maintenance for statistical purposes is of a capital nature 
in that it improves the long term wearing capacity of the roads but it is not 
practicable to determine how much. The administrative costs that are most 
likely to be related to road use in the short run, i.e. those concerned with driving 
tests and registrations, have been in any case excluded from the administration 
figure so no part of this item has been shown. Part of administration costs is, 
however, concerned with cleansing and lighting expenditure and should, perhaps, 
be deemed current but it is not possible to say how much. 

It can be argued that part of capital should be accounted a marginal cost. 
For example, if a road is worn by the passage of an axle, no .expenditure is 
currently incurred, but the need for future expenditure is brought forward. 
This is equivalent to counting physical depreciation of any asset as a current cost. 
If this view is accepted, the total in the Table should be increased to allow for 
the capital expenditure brought forward. This is the difference between the 
present value of two capital sums. As the expenditure is likely to be infrequent, 
this will not be a large sum. 

Table 8:1 Total revenue (fuel tax and excise duties only) contributed by major 
vebide category, 1965/66 

Estimates of receipts from vehicle excise duties have been obtained, classified 
by vehicle class from Ministry of Transport internal sources. Estimates of the 
yield from fuel tax are more difficult to make and more liable to error. Firm 
figures exist for part of road use by public service vehicles because of the 
operation of the fuel tax rebate scheme. This, however, only applies to stage 
services. The contribution of other bus services have been estimated pro rata 
according to mileage run on non-stage services. Estimates of tax paid by 
commercial vehicles have been derived from a Ministry of Transport Survey of 
Operating Costs which provided information both on fuel consumption per mile 
and on mileage run. No information was available for motor cycles so an 
arbitrary figure of ^d. per mile was assumed. Revenue from cars emerges there- 
fore as a residual, but it has been checked against published sources. This Table 
does not include purchase tax for the reasons given in Chapter 2. Motor cycles 
have been omitted from this and subsequent Tables because of the uncertainties 
attached to estimating the revenue they pay, the costs to be allocated to them, 
their current importance and continuing decline. Allowance has, however, been 
made in both the costs and the revenue calculations. 

Table 8:2 Total public costs allocated to major vehicle categories 1965/66 
The allocation methods employed to produce this Table follow very closely 
those used in the Ministry submission to the Geddes Committee. Detailed 
justification can be found in Annex 15. Here only a brief statement, without 
justification will be made. 
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(a) Capital costs including minor improrements. As in the Geddes submission 
a part of capital costs has been allocated to heavy vehicles exclusively, 15 per 
cent in the case of major capital works and 20 per cent in the case of minor 
improvements. Aimex 15 indicates why these proportions have been used. The 
remaining capital expenditure has been allocated by weighted vehicle miles. 
In the earlier submission, p.c.u. values were used for weighting the various 
vehicle mile figures, but in this Report lower values have been used, heavy vehicles 
being weighted only twice as much as fight; motor cycles have been given the 
weight of one half of cars. There are several reasons for thinking that the values 
used in the earlier submission bore too heavily on heavy vehicles. First, although 
the p.c.u. equivalences were those derived for rural roads they were not obtained 
on roads of the type currently being built, motorways and dual carriageways. 
The former are not subject to speed limits and traffic conditions are considerably 
different, in particular, heavy commercial vehicles are not subject to the 40 m.p.h, 
limit. There is a prime facie case for suggesting, therefore, that the p.c.u. 
equivalences might not be representative for the bulk of current expenditure on 
new roads and major improvements. Second, average speeds of all vehicle classes 
have tended to rise with time as performance has improved and there is some 
evidence' that the gap in performance between the very heavy and the medium 
commercial vehicle is closing, which would imply some diminution in the range 
of p.c.u. values. Third, for a good part of the life of a new road, the p.c u 
equivalences ate not relevant since the road is uncongested. In terras of the 
benefit/cost analysis, this reflects the fact that in the earlier years of a scheme’s 
life, li^t vehicles are virtually unaffected by the presence of heavy vehicles and 
consequently do not need to be compensated for their using the facility. Fourth, 
the simple use of p.c.u. equivalences ignores the significance of peak hours 
volumes as determinants of the timing of investment. Peak flows almost without 
exception contain a higher than average proportion of cars and it might therefore 
be appropriate to take this into account when deriving a weight for heavy vehicles. 
Fifth, urban values have a smaller range than rural. 

All these points suggest that the use of rural p.c.u. factors alone is likely to 
a.ttribute too high a share of total capital costs and consequently some modifica- 
tion to take into account the points made above should be affected. . However, 
it would appear too extreme to treat commercial vehicles on the same basis as 
lighter vehicles, since their presence on the roads brings forward the case for new 
investment more than in proportion to their numbers. For these reasons therefore 
a weight of 2 for heavy vehicles has been employed. 

Maintenance: this item also has been divided into two parts ; that concerned with 
the surface: repairs, patching and surface dressing, and the rest consisting of sign 
cleaning, hedge cutting and other miscellaneous items. Heavy vehicles have been 
allocated nearly all of the former category of cost while all vehicles have been 
treated equally for the remainder i.e. costs have been shared out by vehicle miles 
run on each class of road. Repair and surface maintenance costs on aU but 
classified roads have been exclusively allocated to heavy vehicles, (which is a 
slight but insignificant overstatement), while on unclassified roads, these costs 
have been shared out on a vehicle mile basis. In the earlier submission no such 
costs were allocated to heavy vehicles on this class of road, because of their 
low level of usage. Their share is not, however, inconsiderable so in this Report 

^ See Road Research, 1965/66. 
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some allowance has been made. It would not, however, be reasonable to allocate 
all these costs to them because many unclassified roads will be scarcely worn 
out at all by heavy vehicles, as their use of them is so infrequent. The allowance 
suggested — according to their share in vehicle miles run on these roads — is 
arbitrary. 

All other items except accident costs not covered by insurance: These have been 
allocated on the basis of vehicle miles run on each kind of road. The alternative 
method of allocating police costs, by p.c.u. miles, has not been employed here 
because of the new evidence available on police costs suggest this is unreasonable. 
Further details can be found in the Annex 15. 

Accident costs not covered by insurance: These have been allocated according 
to vehicle miles weighted by the relative frequency with which each vehicle class 
experiences accidents and according to the medical cost of the accidents in which 
they tend to be involved. 

Table 8:3 Revenue/cost ratios by major vehicle category 1965/66 

These figures have been calculated by comparing the costs as allocated and 
the revenue by each vehicle category. 

Table 9:1 Vehicle Fleet 1965 

These figures have been taken from Highway Statistics 1966. They represent 
the fleet at end September 1965. 

Table 9:2 Revenue raised by applying car revenue/cost ratio to heavy goods 
vehicles 1965/66 
This Table is self-explanatory. 

Table 9:3 Revenue cost ratios by vehicle category assumii^ road haulage charge 
in force 1965/66 

This Table has been calculated by applying the rates proposed for the road 
haulage charge to the vehicle fleet in 1965 and adding the revenue implied to the 
estimates already shown in Table 8:1. 

Table 9:4 Tax paid by heavy goods vehicles by unladen weight category (excise 
duties and fuel tax) 1965/66 

This Table has been derived from the Operating Cost Survey referred to 
above and from the scale of vehicle excise duties modified to allow for rebates. 
The dip in the middle of the scale is due to the switch to diesel engines which 
starts to take place at this point; these offer better fuel economy. 

Table 9:5 Revenue/cost ratios for heavy goods vehicles before payment of road 
haulage charge 1965/66 

This Table has been derived through a comparison of the revenue figures 
imphed by the Table 9 :4 and costs as allocated by the methods described in the 
Notes on Table 8 :2. The notes on Table 8 :2, however, does not indicate how 
costs have been allocated between various categories of commercial vehicle. 
The only items which need additional explanation are that part of capital costs 
which are incurred for heavy vehicles alone, and maintenance to the road surface. 
The former have been allocated according to the A.A.S.H.O.^ formula which 



1 See Annex, 1 
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suggests tjiat extra construction requirements vary in proportion to axle loadings 
raised to the power of two thirds. This method is unsatisfactory for a number of 
reasons which Annex 15 expands upon. The two most important points are: 
first, this formula refers only to construction thicknesses, while a large part of 
the expenditure specific to heavy vehicles concerns structures and gradient 
reductions. Second, it was derived from experiments conducted in physical 
conditions rarely experienced in this country. There is, however, little information 
available from other sources on which to base alternative allocations and as the 
general pattern resulting from its application appear reasonable, it has been 
used here. The effect of applying the A.A.S.H.O. formula is to allocate the bulk 
of these costs to vehicles over 3 tons unladen weight, since loadings below that 
level are small, but to make little differentiation between the larger vehicles per 
mile run, because of the low power used. It is obviously reasonable to expect 
that the weight related expenditures should be allocated on a rising scale. 
Although there is clearly no direct connection between weight related ex- 
penditures and the other types, it would be reasonable that these costs, too, 
should be allocated on a rising scale, since height and congestion effects are 
probably correlated with vehicle weight. The second item needing further 
explanation is surface maintenance. Again, as Annex 15 makes clear, no 
entirely satisfactory information exists on the relation between road wear and 
the use of the roads by particular classes of vehicle, and in particular there are 
grounds for thinking that the A.A.S.H.O. results are not applicable to this 
country. Accordingly, these costs have been allocated by using a cube law. 
This is not meant as an estimate at the true physical relationship but as a 
compromise between the A.A.S.H.O. 4th power law and the use of gross ton 
miles the two methods used in the Geddes submission, t Unlike the earlier 
submission no distinction has been drawn between preventive maintenance 
and repairs. Details of axle loadings obtained from survey data^ were used in 
conjunction with data obtained from the Road Goods Survey 1962, to estimate 
axle loadings for different weights of vehicle. 

Table 9:6 Revenue/cost ratios for heavy goods vehicles after notional payment of 
road hanlage charge 1965/66 

This has been calculated in the same way as Table 9:3. 

Table A5:l Passenger car equivalents 

20™* was taken from Research on Road Traffic (H.M.S.O. 1965), page 

Tabk AS: 2 Passenger car equivalents of tracks on ordinary multi-lane hi^ays 

This Table has been adapted from Tables 10:10 and 10:2 of the Highway 
Research Board Highway Capacity Manual 1965. 

Table AS: 5 Vehicle mileage on all roads in Great Britain 
This Table has been derived by applying the results of the continuous 50 point 
census to the results of the 1100 point census. All roads are in principle included. 
Because, however, the 50 point census does not cover unclassified roads and 
motorways, these two classes for road had to be treated separately. Virtually all 
motorway mileage is in rural areas and was classified accordingly, while it was 
assumed that unclassified road mileage broke down in the same proportions 
as those obtained by the 1100 point census. 

^ See Annex 2. ' 

2 See Annex 18. 
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rable A14 : 1 Numbers of general goods vehicles currently licensed 1960/66 
This Table was derived from Highway Statistics, 
fable A18 : 1-4 Axle loadings of heavy goods vehicles 
As indicated in the text of the Annex, these Tables were calculated from the 
veighbridge data. These provided details of the weight of each axle and the 
mladen weight of the vehicle, as well as other factors such as body type. It was 
jossible therefore to apply the A.A.S.H.O. 4th power law to the individual axle 
oadings and thus calculate a total weight for the whole vehicle. 

fable A19 : 1 Estimated wear and tear costs of heavy goods vehicles 
The relativities on which this Table have been calculated were obtained from 
he weighbridge data. The first column shows the relativities obtained by taking 
/chicles gross weights, the second, by raising each axle loading to the 3rd power 
ind the third, by raising each loading to the 4th power. The middle column lies 
dmost exactly halfway between the other two. The main difference between the 
irst and the third column is that the former places a greater share of the total 
:ost on vehicles under 4 tons unladen. 
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